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A b s trac t
S t r e s s  i s  f r e q u e n t ly  r e p o r t e d  a s  a major c o n t r i b u t i n g  
f a c t o r  in both  m igra ine  and muse1 e - c o n t r a c t  ion headaches .  
The genera l  c o n c lu s io n s  of s t u d i e s  i n v e s t i g a t i n g  the  
s t r e s s -h e a d a c h e  r e l a t i o n s  a r e  t h a t  headache s u f f e r e r s  
ex p e r ien ce  a s i g n i f i c a n t  amount of s t r e s s  in t h e i r  l i v e s ,  
t h a t  s t r e s s  can p r e c i p i t a t e  headache a t t a c k s ,  and t h a t  
headache s u b j e c t s  tend  to  o v e r r e a c t  to  s t r e s s .  The 
la b o ra to ry  method and s c a l e s  measuring major l i f e - e v e n t s  
have t y p i c a l l y  been used  in s tu d y in g  s t r e s s  bu t  have 
se v e ra l  l i m i t a t i o n s ,  p a r t i c u l a r l y  fo r  s tu d y in g  
e x a c e rb a t io n s  and r e m is s io n s  of symptoms. I n c r e a s in g  the  
comprehensiveness  of s t r e s s  measurement, beyond the  
t r a d i t i o n a l  l i f e - e v e n t s  approach ,  by a s s e s s i n g  s t r e s s  and 
a f f e c t i v e  s t a t e s  on a d a i l y  b a s i s  was recommended by the  
reviewed l i t e r a t u r e .  The p r e s e n t  s tudy  examined the  
amount of s t r e s s  p r e s e n t  in the  l i v e s  of headache 
s u f f e r e r s ,  whether or  no t  headache s u f f e r e r s  o v e r r e a c t  to  
s t r e s s f u l  l i f e - e v e n t s ,  the  r e l a t i v e  importance of major 
and minor s t r e s s f u l  l i f e - e v e n t s  f o r  p r e d i c t i n g  headache 
a c t i v i t y ,  and the  r o l e  t h a t  a f f e c t i v e  s t a t e s  p lay  in 
d i f f e r e n t  headache d i s o r d e r s .
M igra ine ,  mixed, and muse 1 e - c o n t r a c t  ion headache
s u f f e r e r s  and c o n t ro l  s u b j e c t s  r eco rded  t h e i r  headache
a c t i v i t y ,  completed the  Daily S t r e s s  In v en to ry ,  and
completed the  MAACL on 28 co n s e cu t iv e  days .  S u b je c t s  a l s o
completed the  L i f e  Exper iences  Survey. There was no
x i i
evidence  t h a t  headache s u b j e c t s ,  a s  compared to  c o n t r o l s ,  
ex p e r ien ced  a g r e a t e r  amount of l i f e  s t r e s s  or  em o tiona l ly  
o v e r r e a c t  t o  s t r e s s .  Headache s u b j e c t s ,  r e g a r d l e s s  of 
d i a g n o s i s ,  were more d ep ressed  and anx ious  on headache 
days a s  compared to  p re-headache  days .  In a d d i t i o n ,  th e  
headache groups d i s p la y e d  d i f f e r e n t  p a t t e r n s  of changes in 
a f f e c t i v e  s t a t e s  a s  t h e i r  headaches approached. Daily 
s t r e s s  s c o re s  s i g n i f i c a n t l y  p r e d i c t e d  headache a c t i v i t y  
and improved th e  p r e d i c t i o n s  made by major l i f e - e v e n t s  
s c o r e s .  The f i n d in g s  advoca te  u s in g  d a i l y  measures  of 
s t r e s s  and a f f e c t  f o r  s tu d y in g  th e  s t r e s s -h e a d a c h e  
r e l a t i o n s .  I m p l i c a t io n s  f o r  s t r e s s  t h e o r i e s ,  f u t u r e  
r e s e a r c h ,  and t r e a tm e n t ,  a s  they p e r t a i n  to  headaches ,  a re  
d i s c u s s e d .
The R e la t io n  Among S t r e s s f u l  L i f e -E v e n ts ,
A f f e c t iv e  Responses and Headaches
An e s t im a te d  42 m i l l i o n  Americans s u f f e r  from 
headaches ,  a lmost 12 m i l l i o n  of  which a r e  some form of 
m ig ra ine  (N ationa l  Migraine Foundation ,  c i t e d  in Adams, 
F e u e r s t e in  & Fowler,  1980). The high p rev e la n c e  of t h i s  
problem i s  n o t ,  however,  l im i t e d  to  the  United  S t a t e s .  
European su rv ey s  have p ro v id ed  e s t i m a t e s  t h a t  14 to  70% of 
i n d i v i d u a l s  in t h e i r  samples s u f f e r e d  from some form of 
headache (L e v i to n ,  1978; Waters 8. O'Connor, 1975; Z i e g l e r ,  
1978), the  most common types  b e in g  m ig ra in e ,  
muse1 e - c o n t r a c t  ion ,  and combined m igra ine  and 
muse1 e - c o n t r a c t  ion headaches .  Headaches a r e  a l s o  among 
the  ten  most common p r e s e n t i n g  symptoms seen in o u t p a t i e n t  
medical s e t t i n g s  (B ain ,  1967; Levi to n ,  1978). One su rvey ,  
conducted  in th e  U n i ted  S t a t e s ,  found headaches  to  be one 
of th e  14 most commonly p r e s e n te d  symptoms in o u t p a t i e n t  
medical c l i n i c s ,  acco u n t in g  f o r  over 12.3 m i l l i o n  o f f i c e  
v i s i t s  d u r in g  12 months (DeLozier 8. Gagnon, 1975).
In 1962, the  Ad Hoc Committee on C l a s s i f i c a t i o n  of 
Headache d e l i n e a t e d  15 d i f f e r e n t  c a t e g o r i e s  of headache.  
Large s c a l e  su rv ey s  have found t h a t ,  of th e se  15 headache 
ty p e s ,  m u s c le - c o n t r a c t  ion ,  m ig ra in e ,  and combined 
headaches a r e  the  most commonly r e p o r t e d .  The Ad hoc 
Committee (1962) s t a t e d  t h a t  none of th e s e  ty p e s  of 
headaches a re  the  r e s u l t  of c r a n i a l  s t r u c t u r a l
a b n o r m a l i t i e s .
Approximately 80% of a l l  headaches a r e  b e l i e v e d  to  be 
of the  m u s c le - c o n t r a c t  ion ( a l s o  c a l l e d  " te n s io n " )  type 
COstfe ld ,  1962; Waters & 0"Connor, 1971). These headaches 
a r e  u s u a l ly  b i l a t e r a l  (b u t  can be u n i l a t e r a l ) ,  w ith  the  
pa in  g e n e ra l ly  lo c a te d  in the  o c c i p i t a l  r e g io n s  bu t  a l s o  
r a d i a t i n g  to  the  f r o n t a l ,  p a r i e t a l ,  and temporal r e g io n s  
(Diamond & D a le s s lo ,  1978; Friedman, 1979). The pa in  i s  
t y p i c a l l y  d e s c r ib e d  as  a s t e a d y ,  n o n p u ls a t in g  ache or 
s e n s a t io n  of t i g h t n e s s  or  p r e s s u r e ;  o f te n  l i k e  a "band" 
about the  head;  t h a t  may vary g r e a t l y  in i n t e n s i t y ,  
f requency ,  and d u r a t io n  (Ad Hoc Committee, 1962; Adams e t  
a l . ,  1980; A p p en ze l le r ,  Feldman & Friedman, 1979; Diamond 
& D a le s s lo ,  1978).
Like muse1 e - c o n t r a c t  ion headaches ,  m igra ine  headaches 
can a l s o  vary g r e a t l y  in i n t e n s i t y ,  f requency ,  and 
d u r a t io n  (Ad Hoc Committee, 1962). A m igra ine  a t t a c k  i s  
u s u a l l y  c h a r a c t e r i z e d  by a p u l s a t i n g  pa in  t h a t  has  a 
sudden, u n i l a t e r a l  o n se t  (bu t  may a l s o  be b i l a t e r a l ) ;  i s  
f r e q u e n t ly  accompanied by a n o re x ia ,  nausea and, sometimes, 
vom it ing ;  i s  o f t e n  accompanied by in c re a se d  s e n s i t i v i t y  to  
l i g h t ,  sound, and some odo rs ;  and sometimes accompanied by 
d i a r r h e a  o r  c o n s t i p a t i o n  (Ad Hoc Committee, 1962; Diamond 
& D a le s s io ,  1978; W ill iamson,  1981). The head p a in ,  which 
i s  t y p i c a l l y  lo c a te d  in the  tem pora l ,  o r b i t a l ,  
s u p r a o r b i t a l ,  or  o c c i p i t a l  r e g io n s  u s u a l ly  l a s t s  from 6 to  
8 hou rs  but can l a s t  up to  s e v e ra l  days (Adams e t  a l . ,
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1980; Diamond 8. D a le s s lo ,  1978). The Ad Hoc Committee 
(1962) a l s o  made a d i s t i n c t i o n  between “c l a s s i c "  and 
"common" m ig ra ine  headaches .  The most s i g n i f i c a n t  
c h a r a c t e r i s t i c  t h a t  d i f f e r e n t i a t e s  th e s e  two forms of 
m ig ra ine  i s  t h a t  the  former a r e  p receded  by a prodromal 
phase <10-30 m inu tes  p r i o r  to  the  ex p e r ien ce  of p a in )  
d u r in g  which v isu a l  d i s t u rb a n c e s  ( e . g . ,  sco tom ata ,  
t e i c h o p s l a ,  f l a s h e s  of l i g h t ) ,  a u d i to ry  d l s tu b a n c e s ,  and 
p a r e s t h e s i a s  a r e  r e p o r t e d  (Diamond 8. D a le s s lo ,  1978). 
Common m igra ine  i s  the most f r e q u e n t ly  r e p o r t e d  type of 
m ig ra ine  com pris ing  approxim ate ly  85 to  90% of a l l  
m ig ra ine  c a s e s  (Friedman, 1963, 1978; Kudrow, 1978).
The d e s c r i p t i o n s  of muse1 e - c o n t r a c t  ion and m igra ine  
headaches ,  p r e s e n te d  above, r e p r e s e n t  the  t y p ic a l  c l i n i c a l  
p i c t u r e s .  In r e a l i t y ,  the  d i s t i n c t i o n  between th e s e  two 
ty p e s  of headaches  i s  l e s s  c l e a r  than  th e se  d e s c r i p t i o n s  
i n d i c a t e .  In f a c t ,  t h e re  i s  c o n s id e r a b le  ov e r lap  of 
symptoms between them (A ppenze l le r  e t  a l . ,  1979; Friedman, 
von S to rch  8. M e r r i t t ,  1954; Z i e g l e r ,  1979). Acknowledging 
the  f a c t  t h a t  many i n d iv i d u a l s  ex p e r ien ce  headaches 
p r e s e n t i n g  w i th  both  m u s c le -c o n t ra c t  ion and m igra ine  
symptoms, the  Ad Hoc Committee (1962) e s t a b l i s h e d  the  
ca tego ry  of  combination (o r  mixed) headache.  Most o f te n  
t h i s  d i a g n o s i s  i s  given to  i n d i v i d u a l s  who r e p o r t  d i s t i n c t  
e p i so d e s  of both  m igra ine  and m u s c le - c o n t r a c t lo n  
headaches .  R e ce n t ly ,  however, Saper (1983) has  proposed 
t h a t  subgroups of i n d iv i d u a l s  w i th in  t h i s  ca teg o ry  may
4
ex p e r ien ce  both m u s c le - c o n t r a c t io n  and m igra ine  symptoms 
d u r in g  the  same headache.  The problems in f i n d i n g  c l e a r l y  
d i s t i n c t  headache c a t e g o r i e s  have led  some to  view 
headache symptoms a s  ly in g  on a continuum w ith  pu re ly  
m u s c le - c o n t r a c t  ion and p u re ly  m ig ra ine  symptoms a t  
o p p o s i t e  ends (Bakal & Kaganov, 1979; Drummond & Lance, 
1984; P h i l i p s ,  1978).
Over the  l a s t  t h r e e  decades ,  r e s e a r c h e r s  have given 
in c re a se d  a t t e n t i o n  to  the  I n v e s t i g a t i o n  of headaches ,  the  
r e s u l t  of which has  produced volumes of  a r t i c l e s  and 
books. Much of t h i s  r e s e a r c h  has  focused  on the  
assessm ent of not  only the  c h a r a c t e r i s t i c s  of th e s e  
headaches bu t  a l s o  the  p h y s i o l o g i c a l ,  p s y c h o lo g ic a l ,  and 
p sy chophys io log ica l  mechanisms t h a t  may be invo lved .  The 
goal of th e se  e f f o r t s  h as  been to  f u r t h e r  d i f f e r e n t i a t e  
f a c t o r s  Involved in the  d i f f e r e n t  headache ty p e s  and a l s o  
to  p rov ide  some t h e o r e t i c a l  b a s e s  f o r  the  t r e a tm e n t  of 
th e se  u b iq u i to u s  d i s o r d e r s .  The p r e s e n t  m anuscr ip t  
rev iew s the  major b i o l o g i c a l ,  p s y c h o lo g ic a l ,  and 
p sychophys io log ica l  accoun ts  of m ig ra ine  and 
m u s c le - c o n t r a c t  ion headaches .  In a d d i t i o n ,  the  a v a i l a b l e  
ev idence  p e r t a i n i n g  to  th e  r o l e s  t h a t  environmental  and 
emotional s t r e s s  p lay  in th e  p ro d u c t io n  of th e se  
headaches ,  a s  im p l ic a te d  by th e se  t h e o r i e s ,  i s  c r i t i c a l l y  
reviewed.  F u r th e r ,  the  problems and l i m i t a t i o n s  of the  
e x i s t i n g  r e s e a r c h  i n v e s t i g a t i n g  the  r e l a t i o n  between 
s t r e s s  and headaches  a r e  d i s c u s s e d .  F i n a l l y ,  a s tudy  i s
proposed to  c o r r e c t  many of the  e x i s t i n g  problems apparen t  
in t h i s  body of  l i t e r a t u r e  in the  hopes of not only 
c l a r i f y i n g  t h e o r e t i c a l  i s s u e s  bu t  a l s o  p ro v id in g  
a d d i t i o n a l  in fo rm ation  p e r t i n e n t  to  the  t r ea tm en t  of 
m ig ra in e ,  m u s c le - c o n t r a c t  i o n , and mixed headache.
B io lo g ic a l  T heo r ie s  f o r  Migraine and 
M usc le -Contrac t ion  Headaches
Migraine Headaches
Numerous, though not  n e c e s s a r i l y  competing, hypo theses  
have been su g g e s ted  f o r  th e  e t i o l o g y  of m igra ine  
headaches .  R e sea rch e rs  have sought ev idence  fo r  the  
e t i o lo g y  of  m ig ra in es  through i n v e s t i g a t i o n s  of vasomotor 
f u n c t io n in g ,  biochemical f a c t o r s ,  d i e t a r y  f a c t o r s ,  
hormonal f a c t o r s ,  e l e c t ro e n c e p h a lo g ra p h ic  a b n o r m a l i t i e s ,  
and g e n e t i c  c o n t r i b u t i o n s .
Vasomotor, f u n c t i o n i n o . Changes in c e re b ra l  b lood 
flow have been well documented a s  o c c u r r in g  du r ing  
m igra ine  a t t a c k s  CSakai & Meyer, 1978; Sk inho j ,  1973;
Tunis  & .Wolff ,  1952). O 'Brien <1971) found a 23% 
re d u c t io n  in c e re b ra l  b lood flow d u r ing  m igra ine  
prodromata u s in g  the  133 Xenon in h a l a t i o n  method.
Research r e p o r t e d  by Wolff <1963) and l a t e r ,  D a le s s io  
<1978), d e l i n e a t e d  a d i s t i n c t  p ro g re s s io n  of vasomotor 
changes j u s t  b e f o r e ,  d u r in g ,  and fo l lo w in g  a m igra ine  
a t t a c k .  T he ir  r e s e a r c h  showed tha.t j u s t  p r i o r  to  the  
p a in fu l  a t t a c k  th e r e  i s  v a s o c o n s t r i c t i o n  o f  the  c r a n i a l  
a r t e r i a l  beds ,  fo l lowed by v a s o d i l a t i o n  and the  s u b j e c t i v e
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ex p e r ien ce  of p a in  d u r in g  the  a t t a c k ,  and even tua l  r e t u r n  
to  normal vasomotor tone  of the  c r a n i a l  v a s c u la tu r e  
fo l lo w in g  the  headache a t t a c k .  Such o b s e rv a t io n s  have led  
to  the  p o s t u l a t i o n s  of the  p resence  of an o v e r a c t iv e  
v a s o c o n s t r i c t o r  mechanism (Appenzel1e r ,  1969) or  a more 
genera l  problem with  autonomic s t a b i l i t y  CTunis & Wolff,  
1953) t h a t  co u ld  produce the  abnormal vasomotor a c t i v i t y .
Biochemical F a c t o r s . Biochemical t h e o r i e s  have 
been based  on the  o b s e rv a t io n s  t h a t  the  major symptoms of 
a m ig ra ine  headache su g g es t  t h a t  th e r e  i s  an in c re a se  in 
p a ra sy m p a th e t ic  to n u s ,  a d ec re a se  in sym pa the t ic  to n u s ,  or 
a combination of  both o c c u r r in g  d u r in g  a headache a t t a c k  
(Sacks ,  1970).  V ar ious  v a s o a c t iv e  humoral a g e n ts  have 
been im p l ic a te d  in the  p a th o g e n e s i s  of m ig ra in e s  based on 
observed e x c e s s e s  or  d e f i c i e n c i e s  of them d u r in g  and 
fo l lo w in g  a t t a c k s .  S p e c i f i c a l l y ,  h i s ta m in e  (Horton,
1956), a c e t y l c h o l i n e  (Kunkle, 1959), and s e ro to n i n  
(Anthony, H in te rb e rg e r  & Lance, 1967; S i c u t e r i ,  1959) have 
r e c e iv e d  the  most a t t e n t i o n .  For example, Anthony and 
a s s o c i a t e s  (1967) e s t im a te d  t h a t  s e r o to n i n  l e v e l s  f a l l  t o  
60% of p re -headache  l e v e l s  d u r in g  the  a t t a c k  i t s e l f .  In 
a d d i t i o n ,  they found i n j e c t i o n s  of s e ro to n i n  improved 
headaches ( see  A p p en ze l le r ,  1976; Botney, 1981; and Sacks ,  
1970 f o r  e x te n s iv e  rev iew s of t h i s  l i t e r a t u r e ) .  More 
r e c e n t l y ,  adenosine  t r i p h o s p h a te  (B urns tock ,  1981), 
su b s tan ce  P (Moskowitz, Reinhard ,  Romero, Melamed &
P e t t i b o n e ,  1979),  one of the  most powerful v a s o d i l a t i n g
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s u b s ta n c e s  known, and the  plasma k in  in s  <Daless io ,  1978) 
have a l s o  been im p l ic a te d  in m ig ra in e s .
A ppenze l le r  <1969) has  su g g es ted  t h a t  v a r io u s  humoral 
v a s o c o n s t r i c t i n g  a g e n ts  a re  p r e s e n t  in e x c e s s iv e  amounts, 
a t  t im e s ,  which p roduces  th e  i n i t i a l  e x c e s s iv e  c r a n i a l  
v a s o c o n s t r i c t i o n  and subsequent  prodromata a s  a r e s u l t  of 
i schem ia .  When the  c o n c e n t r a t io n  of th e se  humoral ag e n ts  
changes a g a in ,  the  v a s o c o n s t r i c t i o n  g iv e s  way to  
v a s o d i l a t i o n  o f  th e  c r a n i a l  a r t e r i e s .  The r a p id  change in 
the  d iam ete r  of  the  v e s s e l s  causes  the  pa in  a s s o c i a t e d  
w ith  m ig ra ine  headaches ac co rd in g  to  t h i s  theory  
CAppenzel ler , 1969).  An a l t e r n a t e  theo ry  h as  been 
proposed by Diamond and D a le s s io  <1978). T h e i r  "U n if ied  
Theory of  Migraine" h o ld s  t h a t  v a r io u s  s t im u l i  and 
environmental  s t r e s s o r s  could  produce the  i n i t i a l  
c o n s t r i c t i o n  of  the  e x t r a c r a n i a l  b lood  v e s s e l s .  These 
v e s s e l s  a r e  In n e rv a te d  by a d re n e rg ic  f i b e r s  t h a t  a re  
responden t  to  ca tec h o lam in es .  T h is  v a s o c o n s t r i c t i o n  i s  
thought to  be r e s p o n s i b l e  f o r  p roducing  the  prodromata in 
m ig ra in e s  a s  a r e s u l t  of anox ia  and a c i d o s i s  and, through 
hemodynamics, to  lead  to  v a s o d i l a t i o n  of th e  i n t r a c r a n i a l  
b lood v e s s e l s .  The i n t r a c r a n i a l  a r t e r i e s  a r e  not 
in n e rv a te d  by a d r e n e rg i c  f i b e r s  and, th u s ,  not r e a c t i v e  to  
e x te rn a l  s t i m u l i  and s t r e s s o r s  b u t ,  r a t h e r ,  r e a c t  to  
s u s t a i n  the  m e tab o l ic  needs of the  b r a in  t i s s u e s .
According to  the  U n i f ie d  Theory, the  s u s t a i n e d  
c o n s t r i c t i o n  of the  i n t r a c r a n i a l  v e s s e l s  produces  rebound
d i l a t i o n  of the  e x t r a c r a n i a l  v a s c u la tu r e  which causes  the  
r e l e a s e  of v a s o a c t iv e  s u b s ta n c e s  and p roduces  a s t e r i l e  
inf lam m ation ,  edema, and the  th ro b b in g  pa in  c h a r a c t e r i s t i c  
of  m ig ra in e  headache.  Botney (1981) h y p o th e s iz e s  th a t  
c e re b ra l  hypoxia and ischemia (a  r e s u l t  of 
v a s o c o n s t r i c t i o n )  r e s u l t s  in an i n h i b i t i o n  of s e ro to n in  
s y n t h e s i s  t h a t  l e ad s  to  an in c re a se d  p e rc e p t io n  of p a in .  
The t h e o r i e s  d e s c r ib e d  above d i f f e r  mainly in th e  o rd e r in g  
of the  e v e n ts  t h a t  a r e  p o s t u l a t e d  to  occur to  produce a 
m ig ra in e  headache.  Whether v a s o a c t iv e  s u b s ta n c e s  produce 
the i n i t i a l  v a s o c o n s t r i c t i o n ,  a r e  r e l e a s e d  subsequent  to  
v a s o d i l a t i o n ,  o r  t h e i r  p ro d u c t io n  i s  i n h i b i t e d  by 
vasomotor changes remains a p o in t  of deba te  (Will iamson, 
1981).
D ie ta ry  f a c t o r s . C ons ide r ing  the  s t r o n g  
im p l i c a t io n s  f o r  th e  r o l e  of biochemical  a g e n ts  in 
m ig ra in e ,  the  r o l e  of foods ,  c o n t a in i n g  v a s o ac t iv e  
s u b s t a n c e s ,  have a l s o  been s u b je c t  to  i n v e s t i g a t i o n .  The 
in g e s t io n  of  a l c o h o l ,  foods c o n t a in i n g  tyramine ( e . g .  some 
ch e ese s  and chicken l i v e r s ) ,  sodium n i t r i t e  ( e . g .  found in 
cu red  m e a ts ) ,  monosodium g lu tam ate  ( e . g .  o f te n  found in 
Chinese foods  and o th e r  s e a s o n in g s ) ,  and ca rb o h y d ra te s  
have been found to  be a s s o c i a t e d  with  the  occurrence  of 
m ig ra ine  headache (Diamond & D a le s s lo ,  1978; Johnson, 
1978). Selby and Lance (1960) e s t im a te d  t h a t  the 
i n g e s t io n  of  c e r t a i n  foods such a s  c h o c o la t e s ,  f r i e d  
foods ,  f a t s ,  and oranges  appeared  to  e l i c i t  m ig ra in es  in
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25% of 339 m ig ra in e  s u f f e r e r s .  S u r p r i s i n g l y ,  c o n s id e r in g  
the  s t r o n g  im p l i c a t io n s  fo r  the  r o l e  of foods in 
m ig ra in e s ,  c o n t r o l l e d  r e s e a rc h  i s  s can t  in the  l i t e r a t u r e  
to  d a te  and co n c lu s io n s  seem to  be drawn mostly  from 
c l i n i c a l  o b s e r v a t io n s .
Hormonal f a c t o r s . Changes in the  p a t t e r n s  of 
m ig ra ine  a t t a c k s  in women have been observed a s  a r e s u l t  
of p regnancy ,  m e n s t ru a t io n ,  and th e  use of  oral  
c o n t r a c e p t i v e s  (Kudrow, 1978; S o m erv i l l e ,  1972; Waters & 
O'Connor, 1971). R epor ts  have i n d i c a t e d  th a t  up to  80% of
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women who s u f f e r  from m ig ra in e s  cease  t o  have them while  
p re g n a n t ,  when i n t r i n s i c  e s t ro g e n  l e v e l s  in c re a se  (Blau, 
1971; C a r r o l l ,  1971; Lance & Anthony, 1966). At l e a s t  one 
s tu d y ,  however, found t h a t  some women f i r s t  exper ienced  
m ig ra in e s  d u r in g  pregnancy (C a l laghan ,  1968). Most o f t e n ,  
r e s e a r c h  i n d i c a t e s  t h a t  menstual m ig ra ine  a t t a c k s  a re  
a s s o c i a t e d  with  in c re a s e d  l e v e l s  of e s t ro g e n  d u r in g  the 
menstrual  c y c le  o r  by the  use of  o ra l  c o n t r a c e p t iv e s  
c o n t a in i n g  e s t ro g e n  (E p s te in ,  Hockaday & Hockaday, 1975; 
Kudrow, 1975; Saper ,  1978). Menstrual m ig ra in es  a r e  most 
commonly r e p o r t e d  d u r in g  the  p rem enstu ra l  p e r io d  when 
e s t ro g e n  l e v e l s  have reached  t h e i r  peak and a re  r a p id ly  
d e c l i n i n g  (S o m e rv i l le ,  1972). S om erv i l le  (1975) a t tem p ted  
to  induce headaches by the  a d m i n i s t r a t i o n  of e s t ro g e n  and 
found t h a t  e s t ro g e n  l e v e l s  had to  be s u s t a in e d  fo r  sev e ra l  
days b e fo r e  m ig ra in e s  would occur  upon e s t ro g e n  d e c l in e .  
F u r th e r ,  withdrawal from e s t ro g e n  use ,  e i t h e r  as  a
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c o n t r a c e p t i v e  or  in maintenance th e ra p y ,  has  reduced  the  
f requency  of  headaches  in as  many a s  58-70% of c a s e s  
CKudrow, 1975). Although i t  i s  g e n e ra l ly  ag reed  t h a t  
e s t ro g e n  i s  a s s o c i a t e d  w ith  v a s c u la r  headache,  th e r e  a re  
s t i l l  u n re so lv e d  i s s u e s  r e g a r d in g  th e  s p e c i f i c  r o l e s  of 
i n t r i n s i c  and e x t r i n s i c  e s t ro g e n  and the  s t a g e  d u r in g  the  
m enstrua l  cy c le  t h a t  headaches a r e  most l i k e l y  to  occur 
(Adams e t  a I . ,  1980).
E le c t ro en ce p h a lo g rap h ic  (EEG) a b n o r m a l i t i e s .  EEG 
a b n o r m a l i t i e s  have been found in approxim ate ly  45% of 
m ig ra in e  p a t i e n t s ,  much h ig h e r  than the  10% inc idence  in 
the  normal p o p u la t i o n ,  a s  r e p o r t e d  in some s t u d i e s  (Rowan, 
1974; Selby & Lance,  1960). E ar ly  s t u d i e s  r e p o r t e d  t h a t  
many m ig ra ine  s u f f e r e r s '  EEGs dem onstra ted  e x c e s s iv e  
fa s t -w av e  a c t i v i t y ,  e x c e s s iv e  slow-wave a c t i v i t y ,  and 
asymmetrical  slow-wave a c t i v i t y  (Enge l ,  F e r r i s  & Romano, 
1945; Selby 8. Lance, 1960; S t r a u s s  8. S e l ln s k y ,  1941). 
Excesses  of p o s i t i v e  s p i k e s ,  re sem b l in g  e p i l e p t i f o r m  
p a t t e r n s  have a l s o  been found in the  EEGs of m ig ra in e u rs  
(Whitehouse, Pappas,  E sca la  & L iv in g s to n ,  1967). These 
r e s e a r c h e r s  p o s t u l a t e d  t h a t  an autonomic d y s fu n c t io n  with  
secondary  v a s c u la r  a b n o r m a l i t i e s  and m ed ia t in g  humoral 
a g e n ts  cou ld  be th e  mechanism f o r  m ig ra ine  headaches .  The 
v a s o c o n s t r i c t i v e  phase of m ig ra ine  can ,  presumably,  s e t  
o f f  s e i z u r e  a c t i v i t y  in one p r e d i sp o s e d  to  s e i z u r e s  but 
t h i s  mechanism i s  p robably  r a r e  (Diamond 8. D a le s s io ,
1978). As o t h e r s  have p o in te d  o u t ,  however, th e re  i s  not
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much ev idence  to  su g g es t  t h a t  a s p e c i f i c  r e l a t i o n  between 
v a s c u la r  headaches  and EEG a b n o r m a l i t i e s  e x i s t s  because i t  
has  been found to  e x i s t  e q u a l ly  o f te n  in 
m u s c le - c o n t r a c t  ion headache s u f f e r e r s  in a t  l e a s t  one 
s tu d y ,  and they e x i s t  in s e v e ra l  o th e r  beh av io ra l  
d i s o r d e r s  a s  well  (Adams, e t  a l . ,  1980; Diamond &
D a le s s lo ,  1978; Masland, 1978).
G ene t ic  c o n t r i b u t i o n s . S tu d ie s  have found t h a t  
approx im ate ly  50 to  60% of m ig ra in e u r s  have a family 
h i s t o r y  fo r  v a s c u la r  headaches (Drummond, 1983; Lance 8. 
Anthony, 1966; Selby 8. Lance, 1960). More sy s t e m a t ic  
i n v e s t i g a t i o n s ,  however, have found a f a m i l i a l  Inc idence  
to  be in the  range of 10 to  26%, much lower than the 
e a r l i e r  s t u d i e s  (Lucas,  1977; W aters ,  1971). Lucas (1977) 
s t u d i e d  1800 p a i r s  of tw ins  from th e  London R e g i s t e r  and 
found 26% and 13% concordance r a t e s  f o r  monozygotic and 
d i z y g o t i c  tw ins  r e s p e c t i v e l y .  R e ce n t ly ,  a g e n e t i c  
h y p o th e s i s  was su p p o r ted  in one s tudy  t h a t  found t h a t  the  
o n se t  of a 'm ig ra in e  headache problem was e a r l i e r  i f  th e r e  
was a "s t rong"  fam ily  h i s t o r y  f o r  m ig ra in e s  and t h a t  a 
maternal  h i s t o r y  appeared  to  be more important  than a 
p a t e r n a l  h i s t o r y  ( S t e i n e r ,  Guha, Capildeo 8i Rose, 1980).
A g e n e t i c  p r e d i s p o s i t i o n  f o r  m ig ra ine  headaches appears  to  
be w idely  ac cep ted  in th e  c u r r e n t  l i t e r a t u r e  i f  one 
c o n s id e r s  t h a t  most r e s e a r c h e r s  inc lude  "a h i s t o r y  of 
m ig ra ine  in one o r  more f i r s t  degree  r e l a t i v e s "  as  one 
d i a g n o s t i c  c r i t e r i o n  fo r  in c lu s io n  in to  t h i s  group ( e . g .
A ndras ik ,  B lanchard ,  Arena, T ede rs ,  8. Rodichok, 1982a; 
B lanchard ,  A ndras ik ,  Arena, N ef f ,  J u r i s h ,  T eders ,  
Saunders ,  P a l lm eye r ,  Dudek, & Rodichok, 1984). This  
d i a g n o s t i c  p r a c t i c e  i s  most l i k e l y  the  r e s u l t  of the  
p u b l i c a t i o n  by th e  Ad Hoc Committee (1962) and e a r l y  
w r i t i n g s  by Wolff C1963). The s t r e n g t h  of  any g e n e t i c  
In f lu e n ce  in m ig ra in e s ,  however, i s  s t i l l  in q u es t io n  
(Adams, e t  a l . ,  1980).
Muse1e-Con t r a c t  i o_n_ Headaches
While r e s e a r c h  i n v e s t i g a t i n g  the  b io lo g i c a l  
e t i o l o g i e s  of m ig ra ine  headache has  become very s p e c i f i c  
and m o lecu la r  in r e c e n t  y e a r s ,  r e s e a r c h  i n v e s t i g a t i n g  the  
b io l o g i c a l  e t i o l o g i e s  of muse 1 e - c o n t r a c t  ion headaches has 
p ro g re s s e d  r e l a t i v e l y  l i t t l e  s in c e  the  p io n e e r in g  work of 
Wolff and h i s  a s s o c i a t e  (Tunis  8. Wolff ,  1954; Wolff,  
1963). T h e i r  r e s e a r c h  im p l ic a ted  s u s t a i n e d ,  v o lu n ta ry  or 
in v o lu n ta ry ,  m u s c le - c o n t r a c t  ions  of th e  s c a lp  and neck 
m uscu la tu re  and, p o s s ib ly  a v a s c u la r  component in the  
e t i o lo g y  of  t h i s  head p a in .  Unlike m ig ra in e  headache, 
d i e t a r y  and g e n e t i c  f a c t o r s  a re  not commonly b e l i e v e d  to  
be a s  Important in the  development of  muse 1 e - c o n t r a c t  ion 
headaches (Diamond 8< D a le s s lo ,  1978; Drummond, 1983).
S u s ta in e d  muse 1 e - c o n t r a c t i o n . The e a r l y  
c o n c lu s io n s  drawn by Wolff (Tunis  8. Wolff ,  1954; Wolff ,  
1963) were based  on o b s e rv a t io n s  of  e lec t rom yograph ic  
(EMG) a c t i v i t y ,  of v a r io u s  s c a lp  and neck m usc les  d u r ing  
headaches ,  induced by v a r io u s  chemical ( e . g .  h i s t am in e ,
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s a l i n e ,  e thylmorphine c h l o r id e )  and p h y s ica l  ( e . g .  eye 
p r ism s ,  b r i g h t  l i g h t ,  head screw ap p a ra tu s )  a g e n t s .  These 
exper im en ts  dem onstra ted  t h a t  in c r e a s e s  and d e c re a s e s  in 
p a in  were r e l a t e d ,  r e s p e c t i v e l y  to  i n c r e a s e s  and d e c re a se s  
in EMG a c t i v i t y .  In a d d i t i o n ,  the  Ad Hoc Committee (1962) 
concurred  w i th  W o l f f ' s  f i n d in g s  by a t t r i b u t i n g  te n s io n  
headache to  the abnormal c o n t r a c t io n  of head musc les .  
Subsequent r e s e a r c h  has  a t tem p ted  to  f u r t h e r  i n v e s t i g a t e  
the  EMG-pain r e l a t i o n  with  comparisons of EMG a c t i v i t y  
between headache and nonheadache s t a t e s  and between EMG 
a c t i v i t y  and headache pa in  r e p o r t s .
Several  s t u d i e s  have found in c re a se d  head and neck 
EMG le v e l s  d u r in g  the  headache s t a t e  (Freidman, 1963,
Malmo S. Smith,  1955} van Boxtel & van der  Ven, 1978). More 
r e c e n t l y ,  however, s t u d i e s  have not found d i f f e r e n c e s  in 
EMG le v e l s  d u r in g  headache and nonheadache s t a t e s  ( e . g .  
Martin  & Matthews, 1978; P h i l i p s ,  1977; P o zn lak -P a tew icz , 
1976) nor s i g n i f i c a n t  c o r r e l a t i o n s  between EMG a c t i v i t y  
and pain  r e p o r t s  (Bakal & Kaganov, 1977; E p s te in ,  Abel, 
C o l l i n s ,  P a r k e r ,  & C i n c i r l p i n i ,  1978; Hart 8» C ic h a n s k i , 
1981; Holroyd, Andrasik & Westbrook, 1977). The r e s u l t s  
of th e s e  r e c e n t  s t u d i e s  lead  to  the  conc lus ion  th a t  
muse 1 e - c o n t r a c t  ion ,  a lo n e ,  cannot account f o r  t h i s  type of 
head p a in .  The f i n d in g s  of Haber, Kuczmierczyk, and Adams 
(1985) sugges t  t h a t  some of the  c o n t r a d i c to r y  r e s u l t s  of 
th e s e  s t u d i e s  may be due to  r e s e a r c h e r s  f a i l i n g  to  
d i s t i n g u i s h  between te n s io n  headache s u f f e r e r s  and
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psychogenic p a in  p a t i e n t s .  T h e i r  f i n d in g s  i n d i c a t e  th a t  
the EMG a c t i v i t y  of psychogenic  pa in  p a t i e n t s  does not 
c o r r e l a t e  w i th  pa in  w hi le  t h a t  of t e n s io n  headache 
s u f f e r e r s  does .
D a le s s io  (1978) has  proposed t h a t  a local  p a th o lo g ic  
p r o c e s s  (undef ined)  could  i n i t i a t e  the  c e p h a l i c  muscle 
spasm ca u s in g  con t inuous  s t i m u l a t i o n  of the  gamma e f f e r e n t  
neurons .  According to  D a le s s io ,  the  s t i m u l a t i o n  of th e se  
neurons cause the  a f f e c t e d  muscles  s p i n d l e s  to  remain 
c o n t r a c t e d  and enhance muscle c o n t r a c t io n  by way 
of the  s p in a l  v e n t r a l  ho rn .  This  th e o ry ,  while  p l a u s i b l e ,  
h as  not  ye t  been t e s t e d .
Vasomotor ch an g es . W o l f f ' s  (1963) o r i g i n a l  
c o n c e p tu a l i z a t i o n  of  the  e t i o l o g y  of muse1 e - c o n t r a c t  ion 
headache a l s o  inc luded  o b s e r v a t io n s  of vasomotor changes 
(Tunis  & W olff ,  1954). They found t h e i r  headache p a t i e n t s  
to  ev idence  h ig h e r  pulse-wave am p l i tu d e s ,  than nonheadache 
c o n t r o l s ,  d u r in g  h ea d ac h e - f ree  s t a t e s  and th a t  
v a s o c o n s t r i c t i o n  of v a r io u s  n u t r i e n t  a r t e r i e s  occu rred  
with  in c r e a s e s  in EMG a c t i v i t y .  F u r th e r  suppor t  f o r  th e se  
o b s e rv a t io n s  h as  been p rov ided  by O s t f e ld  and a s s o c i a t e s  
( O s t f e ld ,  1962; O s t f e ld ,  R e i s ,  8» Wolff ,  1957) who observed 
the  c o n s t r i c t i o n  of c o n ju n c t iv a l  v e s s e l s  d u r in g  th e se  
headaches .  O th e rs ,  however have found v a s o d i1 a t  ions  of 
v a r io u s  o th e r  a r t e r i e s  ( e . g .  in f a c i a l  c a p i l l a r i e s ,  and 
f r o n t a l  and b r a in s t e m - c e r e b e l a r  r e g io n s )  d u r in g  
m u s e le - c o n t r a c a t io n  headaches (O n e l , Freidman & Grossman,
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1961; Raskin & A p p en z e l le r ,  1980) th u s  co m p l ic a t in g  
W o l f f ' s  o r i g in a l  theo ry  (Will iamson, 1981).
Biochemical f a c t o r s . A survey of the  l i t e r a t u r e  
of th e  e t i o lo g y  of muse1 e - c o n t r a c t  ion headaches r e v e a l s  
only  s p a r s e  a t t e n t i o n  to  b iochemical  f a c t o r s .  This  i s  in 
marked c o n t r a s t  to  th e  p o s t u l a t e d  r o l e  of  biochemical 
f a c t o r s  thought  to  be invo lved  in th e  p ro d u c t io n  of 
m ig ra ine  headache (d i s c u s s e d  p r e v i o u s l y ) .  The e a r l y  work 
by O s t f e ld  and h i s  a s s o c i a t e s  ( O s t f e ld ,  1962; O s t f e ld  e t  
a l , 1957) led  them to  p o s t u l a t e  a r o l e  f o r  norep inephrine ' .  
They su g g es ted  t h a t  local  and c i r c u l a t i n g  n o rep in ep h r in e  
in c re a s e d  with  f e e l i n g s  of t e n s io n  and leads  to  
v a s o c o n s t r i c t i o n  of th e  n u t r i e n t  a r t e r i e s  of r e l e v a n t  head 
and neck m usc les .  Pain  i s  in c re a s e d  a s  a r e s u l t  of 
ischemia when s u s t a i n e d  muse1 e - c o n t r a c t  ion occu rs .  
I n t e r e s t i n g l y ,  20 y e a r s  l a t e r ,  Mathew, Weinman 8. Largen
(1982) have p o s t u l a t e d  t h a t  ep in ep h r in e  i s  re leased ,  in 
response  to  a c u te  s t r e s s  and t h a t  no rep in e p h r in e  i s  
r e l e a s e d  in response  t o  s u s t a in e d  emotionaT t e n s io n .  More 
r e c e n t l y ,  amine d e p le t i o n  (Kudrow, 1976) and 
5-Hydroxytryptamine (R o l f ,  Wiele ,  8. Brune, 1981) have a l s o  
been proposed to  p lay  a r o l e  in the  e t i o lo g y  of th e se  
headaches .
Mixed Migraine and Muse1e-C o n t r a c t io n  Headache
A survey of  the  headache l i t e r a t u r e  qu ick ly  r e v e a l s  
an absence of d a t a  on the  e t io lo g y  of mixed headache 
ty p e s .  The only  co n c lu s io n s  th a t  can be drawn to  da te
i n d i c a t e  t h a t  headaches with  mixed symptoms a re  the  r e s u l t  
of  a combination of the  f a c t o r s  b e l i e v e d  to  be involved in 
both  m ig ra ine  and muscle c o n t r a c t io n  headaches (Blanchard 
e t  a l . ,  1984).  Some a u th o r s  ( e . g .  B aka l , 1975} P h i l i p s ,  
1978) have sugges ted  t h a t  headache symptoms f a l l  on a 
continuum and t h a t  a s  i n i t i a l  muse1 e - c o n t r a c t  ion headaches 
become more sev e re  and long s t a n d in g ;  they may gain  an 
in c r e a s in g  number of v a s c u la r  components (M art in ,  1983).
P sycho log ica l  F a c to r s  in Headache 
The most common d e s c r i p t i o n  of the  m ig ra ine  headache 
s u f f e r e r ' s  p e r s o n a l i t y  o f f e r e d  by e a r l y  r e p o r t s  i s  t h a t  
they ten d  to  be t e n s e ,  anx ious ,  am b i t io u s ,  obsess iona l  1y 
p e r f e c t i o n i s t i c ,  r i g i d ,  and have d i f f i c u l t y  coping  with  
h o s t i l i t y  o r  anger  (A lvarez ,  1974; Fromm-Reichmann, 1937; 
Goode I 1, 1967; Wolff ,  1937; 1963). S im i l a r ly ,  
m u s c le - c o n t r a c t  ion headache s u f f e r e r s  have been d e s c r ib e d  
a s  r i g i d ,  anx ious ,  dependent ,  compulsive,  p e r f e c t i o n i s t i c ,  
and w orry-prone and s a i d  to  d i s p l a y  a g r e a t  deal of denia l  
and d ep re s s io n  (M ar t in ,  1966; 1972; M art in ,  Rome, & 
Swenson, 1967). As p o in te d  out by many o t h e r s  ( e . g .  
Andrasik e t  a l . ,  1982a; H ar r i so n ,  1975; P h i l i p s ,  1976) 
most of th e se  e a r l y  d e s c r i p t i o n s  a r e  based  on c l i n i c a l  
im press ions  and o b s e rv a t io n s  r a t h e r  than o b je c t i v e  
assessm ent te ch n iq u e s  and a re  s u b je c t  to  s e l e c t i o n  b i a s e s  
( i . e . ,  pa in  complainers) , .  One cannot he lp  but n o t i c e  the  
s t r i k i n g  s i m i l a r i t y  in the p e r s o n a l i t y  d e s c r i p t i o n s  of 
th e se  two headache groups.  P h i l i p s  (1976) has  no ted ,
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"a l though  two d i s t i n c t i v e  ty p e s  of common headache a re  
r eco g n ized  -  m igra ine  and t e n s io n  -  they a re  not p r e d i c t e d  
to  d i f f e r  in p e r s o n a l i t y  c h a r a c t e r i s t i c s "  (p .  535) .  The 
s e a rch  f o r  the  e x i s t e n c e  of s p e c i f i c  p e r s o n a l i t y  types  fo r  
d i f f e r e n t  headaches  p a t t e r n s  h as  co n t in u ed  to  th e  p r e s e n t ,  
and th e r e  h as  been a co n c e r ted  s h i f t  to  the  measurement of 
p e r s o n a l i t y  c h a r a c t e r i s t i c s  w ith  s t a n d a r d iz e d ,  o b j e c t i v e  
assessm ent  in s t ru m e n ts ,  such a s  the  MMPI, the Eysenck 
P e r s o n a l i t y  Inven tory  (E P I) ,  and the  Maudsley P e r s o n a l i t y  
Inven to ry  (MPI). The m a jo r i ty  of the r e c e n t  r e s e a r c h ,  
u s in g  s t a n d a r d i z e d  p e r s o n a l i t y  assessment in s t ru m e n ts ,  has  
a t tem p ted  not only to  d e s c r ib e  the  p e r s o n a l i t y  
c h a r a c t e r i s t i c s  of  headache s u f f e r e r s  but  a l s o  t o  compare, 
th e s e  c h a r a c t e r i s t i c s  a c r o s s  groups w ith  d i f f e r e n t  
headache d ia g n o se s .
P e r s o n a l i t y  C h a r a c t e r i s t i c s  of Headache Su f f e r e r s  
Comparisons t o  normal and o th e r  p a t i e n t  
p o p u 1 a t  1o n s . In most I n s t a n c e s ,  headache s u f f e r e r s  
a r e  found to  have mild  e l e v a t i o n s  on the  "n e u ro t i c "  s c a l e s  
( h y p o c h o n d r ia s i s ,  d e p re s s io n ,  and h y s t e r i a )  of the  MMPI, 
EPI and MPI (Andras ik ,  B lanchard ,  Arena, T eders ,  Teevan, & 
Rodichok, 1982b; H a r r i so n ,  1975; Henryk-Gutt & Rees, 1973; 
Howarth, 1965; Kudrow 8. Su tkus ,  1979). In a d d i t i o n ,  
Anderson and Franks (1981) found both m ig ra ine  and 
muse1 e - c o n t r a c t  ion s u f f e r e r s  to  exceed normals in an x ie ty  
and sympathy s e e k in g .  They a l s o  p rov ide  ev idence  to  
suppor t  the  n o t io n  t h a t  m ig ra ine  s u f f e r e r s  a r e  co m p e t i t iv e
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and p e r f e c t i o n 1 s t lc  and t h a t  m u s c le - c o n t r a c t  ion headache 
s u f f e r e r s  a r e  anx ious  and in s e c u re .
The s i g n i f i c a n c e  of the  psychopathology ev idenced  in 
the  above s t u d i e s ,  however, must be p la c e d  in to  p roper  
p e r s p e c t i v e .  E a r ly ,  n o n o b je c t iv e ,  c l i n i c a l  s t u d i e s  
cla im ed t h a t  a t  l e a s t  30 to  40% of  m lg ra in e u r s  ev idenced 
normal p e r s o n a l i t i e s  <D alsgaard -N ie lsen ,  1965; Selby & 
Lance, 1960). In a d d i t i o n ,  the  p e r s o n a l i t y  s c o re s  of 
m lg ra in e u r s  have been found to  be e s s e n t i a l l y  normal in 
s t u d i e s  u s in g  o b j e c t i v e  measures  ( e . g .  Kudrow & Sutkus ,  
1979; S te rn b ach ,  D a le s s io ,  Kunzel & Bowman, 1980; Weeks, 
Baskin ,  Rapoport ,  S h e f te l  1 , 8. Arrowsmith, 1983).
S i m i l a r l y ,  Henryk-Gutt  and Rees <1973) and P h i l i p s  <1976) 
d id  not  f i n d  the  p e r s o n a l i t y  s c o r e s  o f  t h e i r  
m u s c le - c o n t r a c t  ion headache s u f f e r e r s  to  d i f f e r  from 
norm als .  In P h i l i p s '  <1976) s tu d y ,  none of  the headache 
g ro u p s '  <migralne,  m u s c le - c o n t r a c t  i o n , and mixed headache) 
s c o re s  on the Eysenck P e r s o n a l i t y  Q u e s t io n n a i r e  d i f f e r e d  
from the  norms fo r  the  genera l  p o p u la t io n  p ro v id ed  by the  
a u th o rs  of  the  t e s t .  In almost every  o th e r  s tu d y ,  
however, a t  l e a s t  one headache group has  sco red  
s i g n i f i c a n t l y  d i f f e r e n t  s t a t i s t i c a l l y )  from a nonheadache 
co n t ro l  group < e . g . ,  Anderson & Franks ,  1981; Andrasik e t  
a I . ,  1982a; Kudrow 8. Su tkus ,  1979). Although headache 
s u f f e r e r s  t y p i c a l l y  s c o re  s i g n i f i c a n t l y  h ig h e r  than 
nonheadache normals on p e r s o n a l i t y  m easures ,  th e se  
e l e v a t i o n s  r a r e l y  reach  c l i n i c a l  s i g n i f i c a n c e  < l ; e . ,  T
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s c o r e s  £  70 on MMPI) (B lanchard  & A ndras ik ,  1982;
Andrasik  e t  a l . ,  1982a; S ternbach  e t  a I , ,  1980).
P e r s o n a l i t y  s c o r e s  of headache s u f f e r e r s  have not 
been found t o  be s i g n i f i c a n t l y  d i f f e r e n t  from o th e r  
medical (nonheadache) p o p u la t i o n s ,  who a l s o  tend  to  r e p o r t  
p h y s ica l  problems and symptoms of d ep re s s io n  and an x ie ty  
( e . g . ,  B lanchard & A ndras ik ,  1982; Watson, 1982).  In one 
s tudy  (Howarth, 1965), a muse I e - c o n t r a c t  ion group was 
found to  be s i g n i f i c a n t l y  l e s s  n e u r o t i c  than p a t i e n t s  
h o s p i t a l i z e d  fo r  v a r io u s  o th e r  psychosomatic  d i s o r d e r s .  
Another comparison between a combined group of headache 
s u f f e r e r s  and 50,000 medical p a t i e n t s  (from MMPI norms), 
however,  found headache s u f f e r e r s  t o  s c o re  s i g n i f i c a n t l y  
h ig h e r  on every MMPI c l i n i c a l  s c a l e  excep t  s c a l e s  4 and 9 
(S te rn b ach ,  e t  a l . ,  1980).
In g e n e ra l ,  the  a v a i l a b l e  ev idence  p ro v id ed  by 
r e s e a r c h e r s  u s in g  o b j e c t i v e  p e r s o n a l i t y  measures  a g re e s  
with  the  c o n c lu s io n s  of H arr ison  (1975) t h a t ,  more o f te n  
than n o t ,  headache s u f f e r e r s  a s  a group, ev idence more 
psychopathology than normal samples ,  p a r t i c u l a r l y  on 
s c a l e s  1, 2, and 3 of the  MMPI. They p robab ly  do n o t ,  
however,  d i f f e r  s i g n i f i c a n t l y  from o th e r  medical p a t i e n t  
p o p u la t i o n s .
Comparisons among headache t y p e s . As mentioned 
e a r l i e r ,  the  psychodynamic d e s c r i p t i o n s  of "migra ine and 
m u s c le -c o n t ra c t  ion p e r s o n a l i t i e s "  a re  h ig h ly  s i m i l a r .
These d e s c r i p t i o n s ,  however, were not based  on o b j e c t i v e
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d a ta  amenable to  s t a t i s t i c a l  a n a l y s i s .  The p o s s i b i l i t y  of 
p e r s o n a l i t y  d i f f e r e n c e s  between m igra ine  and 
m u s c le - c o n t r a c t  ion headache s u f f e r e r s  has  been f u r t h e r  
e x p lo red  w ith  o b j e c t i v e  p e r s o n a l i t y  m easures .
There i s  some ev idence s u g g e s t in g  t h a t  m ig ra ine  and 
m u s c le - c o n t r a c t  ion s u f f e r e r s  p r e s e n t  themselves  
d i f f e r e n t l y  on p sycho log ica l  m easures .  Migraine s u f f e r e r s  
have been d e s c r ib e d  a s  more co m p e t i t iv e  and 
p e r f e c t i o n i s t i c  and prone t o  minimize a f f e c t i v e  ex p ress ion  
w h i le  m u s c le -c o n t ra c t  ion s u f f e r e r s  have been d e s c r ib e d  as  
more anx ious ,  in s e c u re ,  h o s t i l e ,  t r o u b le d ,  and confused 
(Anderson & Franks ,  1981; B i h ld o r f ,  King, & P a rn es ,  1971). 
In a d d i t i o n ,  headache groups have been found to  s co re  
s i g n i f i c a n t l y  d i f f e r e n t  on s c a l e s  1, 2 ,  3 ,  and 7 of the  
MMPI (Andrasik e t  a l . ,  1982a; Kudrow & Sutkus ,  1979; 
S ternbach  e t  a l . ,  1980; Weeks e t  a l . ,  1983). In th e se  
s t u d i e s ,  the  mixed and m u s c le - c o n t r a c t  ion groups tended  to  
e x h i b i t  more psychopathology than the  m igra ine  groups.
The p o s t  hoc a n a l y s i s  of the  S ternbach  e t  a l . (1980) 
s tu d y ,  however, found t h a t  only the  mixed group sco red  
s i g n i f i c a n t l y  h ig h e r  than the  m ig ra ine  group on the  MMPI 
and only on d e p re s s io n  s c o re s  ( s c a l e  2 ) .  In c o n t r a s t ,  a t  
l e a s t  two s t u d i e s  found m igra ine  groups to  sco re  
s i g n i f i c a n t l y  h ig h e r  on a n x i e ty ,  s o m a t i z a t i o n ,  and 
n e u ro t ic i sm  than muscl e - c o n t r a c t i o n  groups ( Henryk-Gutt 8. 
Pees ,  1973; Maxwell, 1966). F u r th e r ,  o th e r  s t u d i e s  have 
not found d i f f e r e n c e s  among headache groups ( e . g . ,
Andrasik  e t  al  . ,  1982b; P h i l i p s ,  1976). Blanchard and 
Andrasik (1982) have no ted  t h a t  s t a t i s t i c a l  a n a ly s e s  may 
not revea l  d i f f e r e n c e s  among headache groups due to  g r e a t  
w i th in -g ro u p  v a r i a b i l i t y  and c o n s id e ra b le  ov e r lap  in the  
g roups '  d i s t r i b u t i o n s  of s c o r e s .  Much v a r i a b i l i t y  in the  
s c o re s  of headache groups has  been observed  by o th e r s  
( e . g . ,  B a k a l , 1975).
More r e c e n t  s t u d i e s ,  employing m u l t i v a r i a t e  
s t a t i s t i c a l  p ro c ed u re s ,  have a t tem p ted  to  d i s c r i m in a t e  
among headache groups on the  b a s i s  of p a t t e r n s  of s c o re s  
on v a r io u s  s u b s c a le s  of the  MMPI and o th e r  measures ( e . g .  
M u l t ip le  A ffec t  A d jec t iv e  C h e c k l i s t ,  Beck Depression 
I n v e n to ry ) .  The r e s u l t s  of th r e e  such a t t e m p ts  g e n e ra l ly  
concur t h a t  headache groups can be p la c e d  on a continuum 
ac co rd in g  to  th e  degree of psychopathology ev idenced .  
Migraine groups ten d  to  be a t  th e  "normal" end, fo l lowed 
by mixed groups and, a t  the  most d i s t u r b e d  end, 
m u s c le - c o n t r a c t  ion groups (Andrasik e t  a l . ,  1982a; 
Andrasik e t  al  . ,  1982b; Kudrow 8. Su tkus ,  1979; P r a t t ,  
Will iamson, Cohen, Granberry & J a r r e  1, 1982). In f u r t h e r  
suppo r t  of a continuum view, Drummond (1983) observed 600 
c a s e s  of headaches of va ry in g  ty p e s  and found t h a t  as  
headaches become more f r e q u e n t ,  the number of s o c ia l  
problems and amount of r e p o r t e d  d ep res s io n  a l s o  in c r e a s e s  
He no ted  t h a t  symptoms of muscular  c o n t r a c t i o n  were 
r e p o r t e d  more o f te n  by the s u b j e c t s  w ith  more f r e q u e n t ly  
o c c u r r in g  headaches .  The r e s u l t s  of the  above s t u d i e s
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concur t h a t  m u s c le -c o n t ra c t  ion s u b j e c t s  a r e  g e n e ra l ly  more 
anx ious ,  dep re s sed ,  h o s t i l e ,  and r e p o r t  more psychosomatic 
symptoms than the  o th e r  headache s u b j e c t s .  Mixed headache 
s u b j e c t s  v a s c l l l a t e  between b e in g  more s i m i l a r  to  e i t h e r  
the  m ig ra ine  or  the  m u s c le -c o n t ra c t  ion groups on the  
v a r io u s  measures .
In c o n c lu s io n ,  the  r e s u l t s  of s t u d i e s  comparing 
headache groups on p sycho log ica l  c h a r a c t e r i s t i c s  remain 
u n c l e a r .  On th e  one hand, the  m a jo r i ty  of s t u d i e s  have 
found s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  between the  
s c o re s  on psycho log ica l  measures produced by d i f f e r e n t  
headache groups w ith  the  ba lance  t ip p e d  toward the  
m u s c le - c o n t r a c t  ion headache s u f f e r e r s  a s  ev idenc ing  more 
p sycho log ica l  d i s t u r b a n c e .  On the  o th e r  hand, the  
d i f f e r e n c e s ,  when found, p robably  a re  not of c l i n i c a l  
s i g n i f i c a n c e  and may be more due to  r e c r u i t i n g  methods, 
d i f f e r e n c e s  in d i a g n o s t i c  c r i t e r i a ,  sample s i z e s  used ,  and 
the  l i k e  (Andrasik e t  a l . ,  1982a; Blanchard & Andrasik ,  
1982; H a r r i so n ,  1975; P h i l i p s ,  1976). I f  indeed,  the  
psycho log ica l  c h a r a c t e r i s t i c s  of headache s u f f e r e r s  a re  
d i f f e r e n t ,  then what p a r t  do th e se  c h a r a c t e r i s t i c s  p lay  in 
the  p ro d u c t io n  of headaches? The next s e c t i o n  d e s c r ib e s  
the  v a r io u s  t h e o r i e s  r e l a t e d  t o  t h i s  q u e s t io n .
The Role. of P e r s o n a l i t y  in the  P roduc t ion  of Headaches
Psvchodvnamic fo rm u l a t i o n . The psychodynamic 
fo rm u la t io n  fo r  headaches r e l i e s  h e a v i ly  on the  no t io n  of 
unconscious  c o n f l i c t s .  For m igra ine  s u f f e r e r s ,  the se
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c o n f l i c t s  have been h y p o th e s ized  to  be r e l a t e d  to  
h o s t i l i t y ,  g u i l t ,  dependency needs ,  i d e n t i f i c a t i o n s ,  and 
sexual  ad jus tm ent  (Friedman, 1964; Friedman, Van S torch  & 
M e r r i t t ,  1954). S i m i l a r l y ,  Fromm-Reichman (1937) and 
Wolff (1937, 1963) co n s id e red  th e  i n a b i l i t y  to  adequa te ly  
deal w i th  h o s t i l i t y  a s  the  major c o n f l i c t  ev idenced in 
m ig ra in e  s u f f e r e r s .  S i m i l a r l y ,  f o r  m u s c le - c o n t r a c t  ion 
headache s u f f e r e r s ,  unconclous c o n f l i c t s  have been 
hy p o th e s ize d  to  be r e l a t e d  to  dependency needs ,  s e x u a l i t y ,  
and anger  c o n t ro l  ( e . g . ,  M art in ,  1966; 1972; Friedman e t  
a l . ,  1954).  The i n e v i t a b l e  r e s u l t  of th e se  unconsc ious  
c o n f l i c t s  i s  a n x i e ty ,  which i s  ex p re s sed  in the  form of 
m u s c le - c o n t r a c t  ion and m ig ra in e  headaches (M ar t in ,  1983; 
P h i l i p s ,  1976). T h is  fo rm u la t io n  assumes t h a t  i n d iv i d u a l s  
w i th  c e r t a i n  p e r s o n a l i t y  t r a i t s  and unconscious  c o n f l i c t s  
w i l l ,  e s p e c i a l l y  a t  t im es  of In o rd in a te  s t r e s s ,  develop 
s p e c i f i c  psychosomatic  d i s o r d e r s  (Alexander ,  1950; Dunbar, 
1954). In g e n e r a l ,  th e se  t h e o r i e s  have a poor r e g a rd  fo r  
the  u n d e r ly in g  p h y s io lo g ic a l  mechanisms involved  in the 
p ro d u c t io n  of p h y s ica l  d i s o r d e r s  such a s  headaches 
(Lipowski,  1977).  As H arr ison  (1975) has  p o in te d  o u t ,  
"Only a c o n t r o l l e d  t r i a l  of psychotherapy  can dem onstra te  
t h a t  p e r s o n a l i t y  f a c t o r s  a r e  c a u s a l ly  l in k e d  to  headache" 
(p .  179).  He e x p la in e d  th a t  c e r t a i n  p e r s o n a l i t y  
c h a r a c t e r i s t i c s  w i l l ,  under s t r e s s f u l  environmental  and 
in t e rp e r s o n a l  s t r e s s e s ,  r e a c t  w i th  "p e rn ic io u s"  emotions 
and, i f  the  in d iv id u a l  i s  p red isp o s ed  to  m ig ra in e s ,  w i l l
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ge t  a m igra ine  headache.  One r e c e n t  s tudy  by Sovak,
Kunzel , S te rnbach  and D a le s s io  (1981) ad d ressed  the  
c a u s e - e f f e c t  i s s u e  w i th  an in n o v a t iv e  approach.  These 
r e s e a r c h e r s  gave MMPIs to  two m igra ine  groups b e fo re  and 
a f t e r  e i t h e r  a s t a n d a r d  drug regimen (p ro p ran o lo l  and 
a n a l g e s i c s )  o r  a thermal b iofeedback  p rocedu re .  Although 
I n d iv id u a l s  improved from both  t r e a tm e n t s ,  only th e  group 
who r e c e iv e d  the  b io feedback  p rocedure  showed s i g n i f i c a n t  
improvement in t h e i r  MMPI p r o f i l e s .  From these  f i n d in g s ,  
the  a u th o r s  su g g es t  t h a t  the  p sy c h o n eu ro t ic  
c h a r a c t e r i s t i c s  found in m ig ra ine  s u f f e r e r s  may be 
e t i o l o i c a l  f a c t o r s  in m ig ra in e s  and not  J u s t  a p roduct  of 
head p a i n .  O the rs  have taken the  opposing view, however,  
and a t t r i b u t e  i n c r e a s e s  in p sy ch o lo g ica l  t e s t  s c o r e s  to  
headache pa in  p a ram e te rs  (Andrasik  e t  a l . ,  1982a;
D a le s s io ,  1980; P h i l i p s ,  1976; S ternbach  e t  a l . ,  1980). 
Support f o r  t h i s  view i s  p rov ided  by s t u d i e s  f i n d in g  t h a t  
headache p a t i e n t s  do not d i f f e r  from ch ro n ic  pa in  p a t i e n t s  
on the  MMPI (Andras ik  e t  a l . ,  1982a; Watson, 1982) and 
s t u d i e s  t h a t  have found the  f requency of headache 
a c t i v i t y ,  r e g a r d l e s s  of d i a g n o s i s ,  to  be r e l a t e d  to  
p sy ch o lo g ica l  d i s tu rb a n c e  (Drummond, 1983; Harper 8.
S te g e r ,  1978; McAnulty, 1984). S tu d ie s  d i r e c t l y  
a d d r e s s in g  the  c a u s e - e f f e c t  i s s u e  w ith  p e r s o n a l i t y  
c h a r a c t e r i s t i c s  and headaches  a r e  l a ck in g .  However, th e r e  
has  been r e s e a r c h  a d d re s s in g  the  r e  I a t  ion.between 
emotional s t a t e s  and headaches ,  which i s  reviewed in a
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l a t e r  s e c t i o n  of t h i s  m anusc r ip t .
Psvchobio lo g jc a l  f o r m u l a t i o n s . In r e c e n t  y e a r s ,  
beh av io ra l  s c i e n t i s t s  have a t tem p ted  to  i n t e g r a t e  the  
p sy ch o lo g ica l  and b io lo g i c a l  f i n d i n g s  p e r t a i n i n g  to  
headache i n t o  a p sy ch o b io lo g ica l  c o n c e p t u a l i z a t i o n .  Such 
fo rm u la t io n s  have been o f f e r e d  to  ex p la in  both  m igra ine  
and m u s c le - c o n t r a c t  ion headaches .  C i n c i r i p i n i ,
Will iamson, and E ps te in  (1980) have o u t l i n e d  p o s s i b l e  
r e l a t i o n s  among p h y s i o l o g i c a l ,  b e h a v io r a l - e n v i r o n m e n ta l , 
and b e h a v i o r a l - c o g n i t i v e  v a r i a b l e s ,  in t h e i r  
"B iobehaviora l  Theory",  t h a t  cou ld  lead  to  the  development 
and maintenance of m ig ra ine  headaches .  P h y s io lo g ic a l  
v a r i a b l e s  Inc lude  those  i n d i c a t i v e  of autonomic a rousa l  
( e . g .  h e a r t  r a t e ,  r e s p i r a t i o n  r a t e ,  e lec t rom yograph ic  
a c t i v i t y ,  and vasomotor a c t i v i t y ) .
Behav io ra l -env ironm enta l  f a c t o r s  inc lude  th e  v a r i e t y  of 
p o t e n t i a l  p r e c i p i t a n t s ,  d e s c r ib e d  e a r l i e r ,  such a s  c e r t a i n  
foods ,  a l c o h o l ,  l i g h t ,  and n o i s e ,  a s  well  a s  con seq u en t ia l  
c o n d i t i o n s  t h a t  may r e i n f o r c e ,  and th u s  i n c r e a s e ,  an 
i n d i v i d u a l ' s  l i k e l ih o o d  of r e p o r t i n g  head p a in .  P o t e n t i a l  
r e i n f o r c e r s  cou ld  inc lude  in c re a s e d  a t t e n t i o n  from o th e r s  
an d /o r  a r e d u c t io n  in the  i n d i v i d u a l ' s  usual f a m i l i a l  and 
occupa t iona l  r e s p o n s i b i l i t i e s  ( i . e . ,  secondary  g a i n ) .  In 
t h i s  way, pa in  r e p o r t s  may be in c re a s e d  or  m a in ta in ed  w ith  
l i t t l e  or  no ac tu a l  p h y s io lo g ic a l  involvement ( C l n c i r i p i n i  
e t  a l . ,  1980; Demjen & B akal , 1981).  B e h a v io r a l - c o g n i t iv e  
f a c t o r s  inc lude  the  i n d i v i d u a l ' s  th o u g h ts ,  i n t e r p r e t a t i o n s
of environmental  e v e n t s ,  and coping  s t r a t e g i e s  used in 
response  to  s t r e s s .  C i n c i r i p i n i  and a s s o c i a t e s  propose 
t h a t  s t r e s s f u l  c i rcum stances  can produce s t r o n g  c o g n i t iv e  
and emotional r e a c t i o n s  and may in c re a s e  the  p r o b a b i l i t y  
f o r  a headache in those  p h y s i o l o g i c a l l y  p re d isp o s e d .
Bakal C19755 h as  a l s o  proposed a "B io p sy ch o lo g ica l" 
model f o r  m ig ra in e s .  His model p o s t u l a t e s  t h a t  th e re  i s  a 
p r e d i s p o s i t i o n  f o r  the  p h y s io lo g ic a l  changes observed  in 
m ig ra ine  headache.  According to  Bakal,  t h i s  
p r e d i s p o s i t i o n  may have been produced from an inhe ren t  
v a r i a b i l i t y  o r  r e a c t i v i t y  in the  p h y s io lo g ic a l  re sp o n ses  
( im p l i c a t e d  in m ig ra in e s )  in response  to  p sycho log ica l  
s t r e s s .  F u r th e r ,  he su g g e s t s  t h a t  w ith  r e p e a te d  exposure 
to  th e  same s t r e s s f u l  e v e n t s ,  th e se  same e v e n ts  may no 
longer  be p e rc e iv e d  a s  s t r e s s f u l  b u t ,  through c l a s s i c a l  
c o n d i t i o n in g ,  may s t i l l  p o t e n t i a t e  the  a b b e r ra n t  
p h y s io lo g ic a l  r e s p o n s e s .  The main assumption of both  of 
the  above t h o e r i e s  i s  t h a t  when the  in d iv id u a l  i s  under 
s t r e s s ,  the p h y s io lo g ic a l  p r o c e s s e s  im p l ica ted  in m igra ine  
a re  a c t i v a t e d .  S im i la r  p sy ch o b io lo g ic a l  fo rm u la t io n s  have 
been o f f e r e d ,  by th e  above a u t h o r s ,  to  ex p la in  
m u s c le - c o n t r a c t  ion headaches (Baka l ,  Demjen & Kaganov, 
1981; E ps te in  & C i n c i r i p i n i ,  1981). Again, p r e c i p i t a t i n g  
s t r e s s f u l  e v e n t s ,  p h y s io lo g ic a l  and c o g n i t iv e  and 
emotional r e a c t i o n s ,  and b eh a v io ra l  and environmental 
consequences a r e  the  key components. The main d i f f e r e n c e  
between m igra ine  and m u s c le -c o n t ra c t  ion headaches ,
ac co rd in g  to  th e se  fo rm u la t io n s ,  l i e s  in the  d i f f e r e n t  
p h y s io lo g ic a l  response  systems b e l i e v e d  to  be a c t i v a t e d .
The main d i f f e r e n c e  between the  psychodynamic and the  
p sy c h o b lo lo g ic a l  f o rm u la t io n s  f o r  headaches a r e  s u b t l e .  
Psychodynamic t h e o r i s t s  b e l i e v e  t h a t  c o n s t i t u t i o n a l  
p e r s o n a l i t y  d i f f e r e n c e s  de te rm ine  which s p e c i f i c  
p h y s io lo g ic a l  system i s  a c t i v a t e d ,  when an in d iv id u a l  i s  
exposed to  s t r e s s ,  t o  produce the  d i f f e r e n t  headache 
ty p e s .  P sychob io log ica l  t h e o r i s t s  b e l i e v e  t h a t  
c o n s t i t u t i o n a l  p h y s io lo g ic a l  d i f f e r e n c e s  e x i s t ,  which a re  
a c t i v a t e d  when the  in d iv id u a l  i s  s t r e s s e d ,  to  produce the 
d i f f e r e n t  headache syndromes. The two approaches  seem to  
a g r e e ,  however, on two b a s i c  p o i n t s :  (a )  t h a t  s t r e s s f u l
s i t u a t i o n s  a re  im portant  p r e c i p i t a t i n g  f a c t o r s  in 
headaches ;  and <b) t h a t  s t r e s s  can produce a b b e r ran t  
p sy ch o lo g ica l  and p h y s io lo g ic a l  r e a c t i o n s  in headache 
s u f f e r e r s .  The ev idence a v a i l a b l e  on th e s e  two p o i n t s  a re  
c r i t i c a l l y  reviewed in the  next s e c t i o n .
S t r e s s  and Headaches
The b i o l o g i c a l ,  p s y c h o lo g ic a l ,  and p sy chob io log ica l  
t h e o r i e s  of  headache have a l l  im pl ied  t h a t  s t r e s s  p la y s  an 
im portan t  r o l e  in headaches .  Numerous r e s e a r c h e r s  have 
a l s o  p rov ided  in fo rm a t io n ,  m ost ly  from r e l a t i v e l y  la rge  
survey  s t u d i e s ,  s u g g e s t in g  t h a t  a s t r e s s -h e a d a c h e  r e l a t i o n  
e x i s t s .  S t r e s s  i s  f r e q u e n t ly  r e p o r t e d  a s  a major 
c o n t r i b u t i n g  f a c t o r  in both  te n s io n  headaches (Ad Hoc 
Committee, 1962; Drummond, 1983; Friedman, 1964, 1979;
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Friedman e t  al  . ,  1954; Kudrow, 1979) and m igra ine  
headaches (D a lsg a a rd -N ie lsen ,  1965; Drummond, 1983; 
Friedman e t  al  . ,  1954; Henryk-Gutt & Rees, 1973; P a rn e l l  8. 
Coopers tock,  1979; Selby & Lance, 1960). For example, one 
e a r l y  survey concluded emotional f a c t o r s  to  be 
c o n t r ib u t o r y  in a l l  of t h e i r  2,000 ca se s  of  ch ro n ic  
m u s c le -c o n t ra c t  ion and m igra ine  headache (Friedman e t  a l . ,  
1954). Various s t u d i e s  have e s t im a te d  from 54 to  68% of 
m igra ine  headaches a r e  p r e c i p i t a t e d  by emotional s t r e s s  
(D a lsg a a rd -N ie lse n ,  1965; Henryk-Gutt  & Pees ,  1973; Selby 
8. Lance, 1960). In a d d i t i o n ,  Henryk-Gutt  and Rees (1973) 
found t h a t  o n e -h a l f  of t h e i r  m igra ine  headache s u f f e r e r s  
r e p o r t e d  the  i n i t i a l  onse t  of t h e i r  headache problem to  
c o in c id e  w ith  a p e r io d  of emotional s t r e s s .  R ecen t ly ,  
F e u e r s t e i n ,  Bush, and C o rb i s l e r o  (1982) found t h a t  63.6%, 
87.5%, and 100% of t h e i r  m ig ra in e ,  m u s c le - c o n t r a c t  i o n , and 
mixed headache s u b j e c t s ,  r e s p e c t i v e l y ,  r e p o r t e d  s t r e s s  a s  
a  p r e c i p i t a t i n g  f a c t o r .  F u r th e r ,  F e a th e r s to n e  and Beitman
(1983) concluded t h a t  72% of t h e i r  m ig ra ine  s u f f e r e r s  
r e p o r t e d  t h a t  emotional s t r e s s  was p r e s e n t  in t h e i r  
pe rsona l  l i v e s .
Although the  s t u d i e s  reviewed above s t r o n g ly  sugges t  
t h a t  s t r e s s  i s  r e l a t e d  to  both  m igra ine  and te n s io n  
headaches ,  s ev e ra l  q u a l i f y i n g  p o i n t s  dese rve  mention.  
F i r s t ,  t h e r e  i s  more ev idence  a v a i l a b l e  to  suppor t  t h i s  
p e r s p e c t iv e  f o r  m igra ine  s u f f e r e r s  than fo r  te n s io n  
headache s u f f e r e r s .  As o t h e r s  have no ted  ( e . g .  Beaty 8.
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Haynes, 1979; Z i e g l e r ,  1978), t h i s  i s  s u r p r i s i n g  given 
t h a t  th e  Ad Hoc Committee (1962) d e f i n i t i o n  s t a t e s  t h a t  
t e n s io n  headaches occur  " u s u a l ly  as  p a r t  of  the  
i n d i v i d u a l ' s  r e a c t i o n  d u r in g  l i f e  s t r e s s "  (p .  128).
Second, a l l  of  the  above s t u d i e s  o b ta in e d  t h e i r  r e s u l t s  
from r e t r o s p e c t i v e ;  n o n s tan d a rd ized  and o f t e n ,  
u n s t r u c t u r e d  I n te rv ie w s .  In th e se  s t u d i e s ,  p a r t i c i p a n t s  
were asked to  r e p o r t  the  f a c t o r s  they f e l t  have o ccu rred  
a n d /o r  have p r e c i p i t a t e d  t h e i r  headaches in the  p a s t .  The 
p e rce n tag e  of s u b j e c t s  r e p o r t i n g  t h a t  s t r e s s f u l  e v e n ts  
w e re /a re  p r e s e n t  or  t h a t  emotional s t r e s s  h a s ,  on some 
o c c a s io n s ,  p r e c i p i t a t e d  t h e i r  headaches i s  r e p o r t e d .  
Consequent ly ,  the  f i n d in g s  of  the se  s t u d i e s  may r e f l e c t  
only th e  p e rce n ta g e  of  s u b j e c t s  who p e r c e iv e  t h a t  th e r e  i s  
a s t r e s s -h e a d a c h e  r e l a t i o n  f o r  them selves  or  may r e f l e c t  a 
p e rcen tag e  based  on in v e s t ig a to r s ' "  judgments of the  
p resence  of s t r e s s .  For example, only  72% of the  s u b j e c t s  
a s s e s s e d  by Friedman e t  a l . (1954) f e l t  s t r e s s  c o n t r i b u t e d  
to  t h e i r  headaches ,  f a r  l e s s  than the  100% f i g u r e  
de te rm ined  by th e s e  a u t h o r s .  S i m i l a r l y ,  F e a th e r s to n e  e t  
a l . (1983) found t h a t  only 44% of t h e i r  m lg ra in e u r s  
r e l a t e d  t h e i r  headaches  to  emotional s t r e s s  a l though  72% 
r e p o r t e d  t h a t  emotional s t r e s s  was c u r r e n t l y  p r e s e n t .
Selby and Lance (1960) found t h a t  33% of t h e i r  388 
headache s u f f e r e r s  d id  not c o n s id e r  s t r e s s  to  be a 
p r e c i p i t a n t .  A t h i r d  q u a l i f y i n g  p o in t  i s  t h a t  none of  the 
above s t u d i e s  r e p o r t e d  in fo rm ation  on the  amount of s t r e s s
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p r e s e n t  in a comparison p o p u la t io n .  As a r e s u l t ,  we 
cannot e v a lu a t e  whether o r  not headache s u f f e r e r s  
ex pe r ience  more s t r e s s  in t h e i r  l i v e s  than o th e r  groups .  
F i n a l l y ,  th e se  s t u d i e s  d id  not a t tem pt  t o  de te rm ine  the  
s t r e n g t h  or n a tu re  of the  r e l a t i o n  between s t r e s s  and 
v a r io u s  p a t t e r n s  of headache a c t i v i t y  ( i . e . ,  f requency ,  
i n t e n s i t y ,  d u r a t i o n ) .  Consequently ,  the  r e s u l t s  of p a s t  
r e s e a r c h  do not e v a lu a t e  whether or  not a g r e a t e r  amount 
o f  l i f e - s t r e s s  r e s u l t s  in more headaches ,  and /o r  headaches 
of g r e a t e r  i n t e n s i t y  a n d /o r  longer  d u r a t io n .
Curren t  Methods fo r  Measuring S t r e s s
Over the  p a s t  15 t o  20 y ea rs  s e v e ra l  t h e o r e t i c a l  and 
methodologica l  advances have been made w i th in  the  f i e l d  of 
s t r e s s .  As a r e s u l t ,  r e s e a r c h e r s  have begun to  
c o n c e p tu a l i z e  and measure s t r e s s  more p r a g m a t i c a l ly .
Most t h e o r i s t s  c o n c e p tu a l iz e  s t r e s s  a s  e i t h e r  some event 
o r  s t im u lu s  t h a t  impinges on and ca u ses  some r e a c t i v e  
change in the  i n d i v i d u a l ,  "s t im ulus"  t h e o r i e s ,  or  a s  the  
r e a c t i o n  or response  of  th e  in d iv id u a l  a s  a 
consequence of the occurrence  of some s t r e s s f u l  event  or 
s t im u lu s ,  "response" t h e o r i e s  CDerogatis ,  1982).
According to  response  t h e o r i e s ,  i t  i s  the  emotional and 
p h y s io lo g ic a l  response  of  the i n d i v i d u a l ,  to  e v e n ts  in the  
environment,  t h a t  d e f in e  the  p resence  of s t r e s s .  
R esea rche rs  working w i th in  th is . f ram ew ork  tend to  use 
measures of d i s r u p t e d  f u n c t io n in g  in c lu d in g  symptom 
in v e n t o r i e s  < e . g . ,  SCL-90R), s c a l e s  measur ing  n eg a t iv e
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emotional s t a t e s  ( e . g . ,  Beck Depress ion  In v e n to ry ) ,  and 
p h y s io lo g ic a l  a s se ssm en ts  f o r  m easur ing  s t r e s s .  
S t im u l u s - o r i e n t e d  t h e o r i s t s ,  on th e  o th e r  hand, d e f in e  
s t r e s s  in terms of the  o b j e c t i v e  n a tu re  of the  s t im u lu s  
t h a t  impinges on the  i n d i v i d u a l .  According to  t h i s  
framework, the  t a s k  in measur ing  s t r e s s  i s  to  o b ta in  an 
a c c u r a te  assessm ent of those  a s p e c t s  of the  environment 
t h a t  a r e  d i s o r g a n i z in g  or  demanding f o r  the  i n d i v i d u a l . 
L i f e - e v e n t s  s c a l e s  ( e . g . ,  Socia l  Readjustment R a t in g  
S ca le )  a r e  t y p i c a l l y  used  in t h i s  l i n e  of  r e s e a r c h .  More 
r e c e n t l y  an " i n t e r a c t i v e "  model of s t r e s s  has  been 
ev o lv in g  ( e . g . ,  Lazarus ,  1966; Lazarus 8. Folkman, 1982). 
According to  t h i s  view, m ed ia t io n a l  p r o c e s s e s ,  in v o lv in g  
in d iv id u a l s "  e v a l u a t i o n s  and Judgments, de term ine  the  
e x t e n t  of  t h e i r  r e a c t i o n s  to  environmental  e v e n t s .  These 
e v a l u a t i o n s  and Judgments a re  thought to  be in f lu e n c e d  by 
an i n d i v i d u a l ' s  g e n e t i c  make-up, p a s t  e x p e r i e n c e s ,  
p e r s o n a l i t y  t r a i t s ,  a t t i t u d e s ,  i n t e rn a l  p h y s io lo g ic a l  
s t a t e s  and the  l i k e .  Thus, an i n d i v i d u a l ' s  p e r c e p t io n  and 
e v a lu a t io n  of an environmental  even t  r e f l e c t  th e s e  
m e d ia t in g  f a c t o r s  and su b seq u en t ly  in f lu e n c e  h i s  o r  her 
r e sp o n se .  From t h i s  p o in t  of view, the  t a s k  in measuring 
s t r e s s  not  only  inv o lv es  a s s e s s i n g  the  o b j e c t i v e  n a tu re  of 
the  environmental  s t i m u l i  and an i n d i v i d u a l ' s  r e sp o n se s ,  
b u t  a l s o  inv o lv es  a s s e s s i n g  the  i n d i v i d u a l ' s  s u b j e c t i v e  
e v a lu a t io n  or  judgment of the  s t i m u l i .  Headache 
r e s e a r c h e r s  have a t tem p ted  to  measure s t r e s s  from a l l  of
t h e s e  competing ye t  complementary van tage  p o i n t s .  Methods 
t h a t  have been used f o r  measuring the  s t r e s s  ev id en t  in 
headache s u f f e r e r s  a r e :  ( a )  a s s e s s i n g  t h e i r  p h y s io lo g ic a l
re s p o n s e s  to  s t r e s s o r s  p r e s e n te d  in the  l a b o ra to ry ;  (b) 
a s s e s s i n g  t h e i r  s u b j e c t i v e  r e p o r t s  of  d i s t r e s s  and t h e i r  
emotional s t a t e s  in response  to  l a b o ra to ry  s t r e s s o r s  and 
s t r e s s f u l  l i f e - e v e n t s ;  and <c> q u a n t i f y i n g  the  
amount/number of s t r e s s f u l  l i f e - e v e n t s  to  which they have 
been exposed.
P h y s io lo g ic a l  r e sponses  to  l a b o ra to ry  s t r e s s o r s .
One method f r e q u e n t ly  used  to  a s s e s s  the  s t r e s s  
ex p e r ien c e d  by headache s u f f e r e r s  has  been to  a s s e s s  t h e i r  
p h y s io lo g ic a l  r e a c t i o n s  <e .g .  h e a r t  r a t e ,  sk in  r e s i s t a n c e ,  
e lec t ro m y o g rap h ic  a c t i v i t y ,  and vasomotor f u n c t io n in g )  to  
s t a n d a r d  s t r e s s o r s  p r e s e n te d  in a c o n t r o l l e d  l a b o ra to ry  
s e t t i n g .  Typical  s t r e s s o r s  p r e s e n te d  to  s u b j e c t s  inc lude  
o r i e n t i n g  and s t a r t l i n g  to n e s ,  mental a r i t h m e t i c  t a s k s ,  
mock " i n t e l l i g e n c e "  t e s t s ,  mental imagery, and the  
i n f l a t i o n  of an o cc lu s io n  c u f f .
There i s  no q u es t io n  th a t  s t r e s s f u l  s t i m u l i ,  
p r e s e n te d  in c o n t r o l l e d  l a b o ra to ry  s e t t i n g s ,  produce 
changes in p h y s io lo g ic a l  r e sp o n se s  i n d i c a t i v e  of autonomic 
a rousa l  in both  headache and nonheadache co n t ro l  
p o p u la t i o n s  (Anderson & Franks ,  1981; Andrasik e t  a l . ,  
1982b; Bakal & Kaganov, 1977; B ra n t le y ,  1980; Cohen, 
R ic k ie s ,  & McArthur, 1978; F e u e r s t e in  e t  a l . ,  1982;
Gannon, Haynes, S a f ran ek ,  8. Hamilton, 1981; Haber e t  a l . ,
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1985; P a s s c h le r ,  van d e r  Helm-Hylkema, & Orlebeke,  1984; 
P h i l i p s ,  1977; P o zn ia k -P a tew icz , 1976; S t u r g i s ,  1981; 
Vaughn, P a l l ,  & Haynes, 1977), F u r th e r ,  most o f t e n ,  no 
d i f f e r e n c e s  in the  magnitude of p h y s io lo g ic a l  r e a c t i v i t y  
to  l a b o ra to ry  s t r e s s o r s  a re  found between headache and 
c o n t ro l  groups (Anderson & Franks ,  1981; Andrasik e t  a l . ,  
1982b; Bakal & Kaganov, 1977; B ra n t le y ,  1980; Gannon e t  
a l . ,  1981; Haber e t  a l . ,  1985; P a s s c h ie r  e t  a l . ,  1984; 
S t u r g i s ,  1981). Only one s tudy  found c l a s s i c  m ig ra in eu rs  
to  ev idence g r e a t e r  autonomic r e a c t i v i t y  than c o n t r o l s ,  
and only  d u r in g  an a t y p i c a l l y  long and unique  c o g n i t iv e  
s t r e s s o r  (Cohen e t  a l . ,  1978). Most o f t e n ,  when 
d i f f e r e n c e s  a re  found between g roups ,  they r e f l e c t  
d i f f e r e n t  p a t t e r n s  of p h y s io lo g ic a l  re spond ing ,  p ro v id in g  
ev idence  f o r  response  s t e r e o t y p y ,  the  n o t io n  th a t  
p h y s io lo g ic a l  r e sp o n se s  w i l l  be the  g r e a t e s t  in those  
systems b e l i e v e d  to  be r e l a t e d  to  the  p a t i e n t s ' '  som atic  
co m p la in ts ,  ( s ee  Lacey 8. Lacey, 1958; and Malmo & Shagass,  
1949), r a t h e r  than d i f f e r e n c e s  in the  r e a c t i v i t y  of • 
r e sp o n se s  (Bakal & Kaganov, 1977; Cohen e t  a l . ,  1978; 
Cohen, W ill iamson, M ongu i l lo t ,  Hutchinson, G o t t l i e b ,  8< 
Waters ,  1983; Gannon e t  a l , ,  1981). No d i f f e r e n c e s  in 
p a t t e r n s  of  p h y s io lo g ic a l  r e sp o n se s  have been found 
eq u a l ly  o f t e n ,  however (Anderson 8. F ranks ,  1981; Andrasik 
e t  a l . ,  1984; B ra n t le y ,  1980; S t u r g i s ,  1981).
In g e n e r a l ,  the  above f i n d in g s  i n d i c a t e  t h a t :  (a )
l a b o ra to ry  s t r e s s o r s  do a c t i v a t e  p h y s io lo g ic a l  re sponses
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in headache groups;  (b> headache groups do not 
c o n s i s t e n t l y  d i f f e r  from c o n t r o l s  in th e  magnitude of 
th e s e  r e sp o n se s  ( i . e .  they do not p h y s i o l o g i c a l l y  
o v e r r e a c t  to  s t r e s s ) ;  and <c) when d i f f e r e n c e s  between 
groups a r e  found, they u s u a l ly  r e f e r  t o  d i f f e r e n t  p a t t e r n s  
of p h y s io lo g ic a l  responding  ( i . e . ,  g r e a t e r  magnitudes in 
some re sp o n se s  and l e s s e r  magnitudes in o t h e r s ) .
Sub.iect 1 ve emotional r e sp o n se s  to  la b o ra to ry  
s t r e s s o r s . Research fo cu s in g  on the  p sycho log ica l  
f u n c t io n in g  of  headache s u f f e r e r s ,  p a r t i c u l a r l y  
psychodynamic t h e o r i e s ,  sugges t  t h a t  headache s u f f e r e r s  
may o v e r r e a c t  t o  s t r e s s f u l  e v e n t s .  The l a b o ra to ry  s t u d i e s  
reviewed above f a i l  to  suppor t  the  n o t io n  t h a t  headache 
s u f f e r e r s  p h y s io l o g i c a l l y  o v e r r e a c t ,  a s  compared to  
c o n t r o l s ,  to  s t r e s s o r s  p r e s e n te d  in th e  l a b o r a to r y .  
Cons ider ing  the  la rg e  number of  s t u d i e s  examining 
p h y s io lo g ic a l  r e a c t i v i t y  to  l a b o ra to ry  s t r e s s o r s ,  
s u r p r i s i n g l y ,  only  th r e e  of th e se  s t u d i e s  have examined 
t h e i r  s u b j e c t s '1 r a t i n g s  of s u b j e c t i v e l y  ex pe r ienced  s t r e s s  
in response  to  th e s e  s t r e s s o r s  ( B ra n t l e y ,  1980; F e u e r s te in  
e t  a l . ,  1982; P a s s c h le r  e t  a l . ,  1984) and none examined 
t h e i r  s u b j e c t s ' 1 emotional r e s p o n s e s .  In c o n t r a s t  to  
e x p e c t a t i o n s ,  none of th e s e  t h r e e  s t u d i e s  found headache 
s u b j e c t s  to  r e p o r t  e x p e r i e n c in g  more s u b j e c t i v e  d i s t r e s s ,  
in response  t o  l a b o ra to ry  s t r e s s o r s ,  than co n t ro l  
s u b j e c t s .  P a s s c h ie r  e t  a l . (1984),  however, d id  f in d  
headache s u b j e c t s ,  both  m ig ra ine  and m u s c le - c o n t r a c t  ion
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s u f f e r e r s ,  to  r e p o r t  more s u b j e c t i v e  t e n s io n  than c o n t r o l s  
d u r in g  r e l a x i n g  imagery and d u r in g  r e c o v e r y - f r o m - s t r e s s  
p e r i o d s .
A dd i t iona l  ev idence r e l a t e d  to  the  i s s u e  of whether 
or  not  headache s u f f e r e r s  o v e r r e a c t  t o  l a b o ra to ry  
s t r e s s o r s  can be g leaned  from s t u d i e s  examining pa in  
t h r e s h o l d s  in headache and c o n t ro l  s u b j e c t s .  Gannon e t  
a l . <1981) found t h a t  11 of 16 m igra ine  and 10 of 13 
te n s io n  headache s u f f e r e r s ,  a s  compared to  only  6 of 15 
c o n t ro l  s u b j e c t s  r e q u e s te d  the^ prem ature  t e rm in a t io n  of a 
p h y s ic a l  s t r e s s o r ,  i n f l a t i o n  o f  an o c c lu s io n  c u f f .  Th is  
s u g g e s t s  t h a t  headache s u b j e c t s  may s u b j e c t i v e l y  
ex p e r ien c e  the  same p h y s ic a l  s t r e s s o r  more i n t e n s e l y  than 
c o n t r o l s .  F u r th e r  su p p o r t  f o r  t h i s  n o t io n  has  r e c e n t l y  
been p ro v id e d  by Klein C1983). In t h i s  s tu d y ,  ten 
m ig ra ine  and ten  "nonmigraine" headache s u f f e r e r s  were 
compared on t h e i r  s e l f - r e p o r t e d  p r e f e r e n c e s  f o r  s i t u a t i o n s  
of v a r io u s  l e v e l s  of s t i m u l a t i o n .  The f i n d in g s  i n d i c a t e d  
t h a t  th e  m ig ra ine  s u b j e c t s  p r e f e r r e d  s i t u a t i o n s  and 
a c t i v i t i e s  w i th  l e s s  in t e n s e  l e v e l s  of s t i m u l a t i o n  than 
those  p r e f e r r e d  by the  comparison group. Based on t h i s  
f i n d i n g ,  Klein  C1983) conc luded  t h a t  m ig ra in e u r s  a re  
s t im u lu s  i n t e n s i t y  1 augmenters" and may be h y p e r s e n s i t i v e  
to  environmental  s t r e s s .  C o n t r a d ic to ry  ev idence  i s  
p ro v id e d  by o t h e r s ,  however, who have found no d i f f e r e n c e s  
between headache and c o n t ro l  s u b j e c t s  in pa in  to l e r a n c e  
( F e u e r s t e i n  e t  a l . ,  1982; Haynes, Gannon, Cuevas, H e is e r ,
Hamilton & K a f ra n id e s ,  1983; Martin  & Mathews, 1978). In 
f a c t ,  Martin and Mathews (1978) found a s l i g h t l y ,  a l though  
not  s t a t i s t i c a l l y  s i g n i f i c a n t l y ,  h ig h e r  t h r e s h o l d  fo r  
t h e i r  headache s u b j e c t s .  F u r th e r ,  P r i c e  and Blackwell 
<1981) found m ig ra ln eu r s  t o  r e p o r t  l e s s  s u b j e c t i v e  s t r e s s ,  
than c o n t r o l s ,  In response  to  a s t r e s s f u l  f i lm .
B ran t ley  <1980) compared e i g h t  m igra ine  and e ig h t  
t e n s io n  headache s u f f e r e r s  to  e i g h t  c o n t ro l  s u b j e c t s  on 
both s u b j e c t i v e  and p h y s io lo g ic a l  r e sp o n se s  to  
p sycho log ica l  s t r e s s o r s  p r e s e n te d  in the  l a b o ra to ry .  
S u b je c t s  were given two p h y s io lo g ic a l  t e s t  s e s s i o n s ,  one 
d u r in g  a s u b j e c t i v e l y  "high" s t r e s s  day and the  o th e r  on a 
s u b j e c t i v e l y  "low" s t r e s s  day. He found t h a t  while  
t e n s io n  headache and c o n t ro l  s u b j e c t s  r e p o r t e d  markedly 
h ig h e r  s u b j e c t i v e  s t r e s s  in response  to  s t r e s s f u l  
l a b o ra to ry  s t i m u l i  than  to  r e l a x i n g  l a b o ra to ry  s t i m u l i ,  
the  m igra ine  s u b j e c t s  d id  not make t h i s  d i s c r i m in a t io n  and 
r e p o r t e d  c o n s i s t e n t l y  high r a t i n g s  of s u b j e c t i v e  s t r e s s  
a c r o s s  a l l  the  s t i m u l i .  In a d d i t i o n ,  the  m ig r a in e u r s '  
s u b j e c t i v e  r a t i n g s  were s i g n i f i c a n t l y  h ig h e r  than the 
r a t i n g s  of the  o th e r  two g roups .  F u r th e r ,  the  
p h y s io lo g ic a l  r e sp o n se s  of a l l  s u b j e c t s  r e f l e c t e d  
autonomic a rousa l  in response  to  s t r e s s f u l  s t i m u l i  
r e l a t i v e  to  r e l a x i n g  s t i m u l i .  An i n t e r e s t i n g  d i f f e r e n c e ,  
however, between the  m ig ra ine  and m u s e Ie -c o n t r a c t  Ion 
s u b j e c t s  was observed .  Although the  muse 1 e - c o n t r a c t  ion 
s u b j e c t s  m a in ta in ed  h igh  autonomic a rousa l  to  a l l
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s t r e s s f u l  s t i m u l i , the  m ig ra ine  s u b j e c t s  evidenced  t h e i r  
g r e a t e s t  p h y s io lo g ic a l  a rousa l  d u r in g  " f e e l "  s t r e s s  
s t i m u l i  a s  compared to  " th ink"  s t r e s s  s t i m u l i .  B ran t ley  
concluded t h a t  th e se  r e s u l t s  sugges t  t h a t  t e n s io n  headache 
s u f f e r e r s  r e a c t  both  em o t io n a l ly  and p h y s i o l o g i c a l l y  to  
the  mere p re sen ce  of  s t r e s s f u l  c i r c u m s ta n c e s .  Migraine 
headache s u f f e r e r s ,  however, produce t h e i r  most marked 
p h y s io lo g ic a l  a rousa l  in response  to  s t i m u l i  p o s s e s s in g  an 
emotional component. The r e s u l t s  o b ta in e d  by B ran t ley  
<1980) su g g e s t  t h a t  f u tu r e  s t u d i e s  i n v e s t i g a t i n g  the  
r e l a t i o n  between s t r e s s  and headaches need to  a s s e s s  not 
only the  s u b j e c t i v e  s t r e s s  ex p e r ien ced  in response  to  
s t r e s s f u l  c i r c u m s ta n c e s ,  but  a l s o  the  emotional re sp o n se s  
of i n d i v i d u a l s  a s  w e l l .  Taken t o g e t h e r ,  t h e s e  s t u d i e s  
sugges t  t h a t  v a r io u s  headache and c o n t ro l  groups may 
indeed ex p e r ien ce  s t r e s s f u l  e v e n ts  d i f f e r e n t l y ,  however,  
no c o n s i s t e n t  t r e n d  in the  d i r e c t i o n  of t h i s  d i f f e r e n c e  
has  y e t  emerged. T h is  a rea  of r e s e a r c h  d e s e rv e s  f u r t h e r  
a t t e n t  i o n .
ErobJ-ems with  mea s u r in g  s t ress . . .  in t h e . l a b o r a t o r v . 
There a r e  problems in h e re n t  w ith  the  use of  l a b o ra to ry  
s t r e s s o r s  t h a t  may c o n t r i b u t e  to  the  i n c o n s i s t e n t  r e s u l t s  
observed  above. Several  r e s e a r c h e r s  have no ted  t h a t  
l a b o ra to ry  s t r e s s o r s  may be inadequate  f o r  d e te rm in in g  an 
i n d i v i d u a l ' s  response  t o  s t r e s s  <e .g .  Adams e t  a l . ,  1980; 
Blanchard & A ndrasik ,  1982; Haber e t  a l . ,  1985). 
S p e c i f i c a l l y ,  they p o in t  out t h a t  the  s t r e s s o r s  used in
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th e se  s t u d i e s  a r e  g e n e ra l ly  m ild  and of s h o r t  d u ra t io n  
( f o r  obvious e t h i c a l  r e a s o n s )  and may not be p e rc e iv e d  a s  
p e r s o n a l ly  s t r e s s f u l  a c ro s s  s u b j e c t s .  F u r th e r ,  the  novel 
n a tu re  of the  t y p ic a l  exper im enta l  s t r e s s o r  and the  
a r t i f i c i a l i t y  of th e  environment in which they  a re  
p r e s e n te d  l i m i t s  the  g e n e r a l i z a t i o n  of f i n d in g s  to  the  
" r e a l "  w orld .  Whether r e s e a r c h  i n v e s t i g a t i n g  the  s t r e s s  
p ro c e s s  i s  most a p p r o p r i a t e l y  conducted  in the  l a b o ra to ry  
or  in th e  f i e l d  i s  a c u r r e n t  t o p i c  in deba te  (Laux 8. 
V osse l ,  1982). Laux and Vossel su g g es t  t h a t  l a b o ra to ry  
s t u d i e s  a r e  more a p p r o p r i a t e  fo r  g e n e ra t in g  p r e d i c t i o n s  to  
be su b seq u en t ly  checked,  a g a in s t  r e a l - w o r ld  e v e n t s ,  
through f i e l d  s t u d i e s .  C o n t ro l l e d  l a b o ra to ry  s t u d i e s  
appear  to  be more a p p r o p r i a t e  f o r  examining i f  and how 
s t r e s s f u l  e v e n ts  t r i g g e r  the  p a th o p h y s io lo g ic a l  mechanisms 
im p l ic a te d  in headaches w h i le  f i e l d  s t u d i e s  appear  to  be 
more a p p r o p r i a t e  f o r  examining the  n a tu re  of the  r e l a t i o n  
among r e a l - w o r ld  s t r e s s f u l  e v e n t s ,  a f f e c t i v e  s t a t e s  and 
headache a c t i v i t y .  For example, th e se  l a b o ra to ry  s t u d i e s  
do not t e l l  us  when a headache s u f f e r e r  i s  most l i k e l y  to  
ex p e r ien ce  a headache.  I s  i t  on the  day s / h e  e x p e r ien ce s  
a h igh  level  of  s u b j e c t i v e  s t r e s s  o r  an em otiona l ly  
a ro u s in g  s i t u a t i o n  (o r  b o th )  or  i s  i t  on the  one or  more 
days t h a t  fo l low? A f i e l d  s tu d y ,  where i n d iv i d u a l s  
m onitor  t h e i r  s u b j e c t i v e  s t r e s s  l e v e l s ,  a f f e c t i v e  s t a t e s ,  
and headache a c t i v i t y  a c ro s s  s e v e ra l  days i s  a more 
a p p r o p r i a t e  approach fo r  a d d re s s in g  t h i s  i s s u e .
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Although c u r r e n t  c o n c e p tu a l i z a t i o n s  of the  stressL 
p r o c e s s  emphasize the  im por tance ' of an i n d i v i d u a l ' s  
i n t e r p r e t a t i o n  of a s t r e s s f u l  event  in de te rm in in g  the  
n a tu r e  of the  emotional and p h y s io lo g ic a l  re sp o n se s  
produced,  th e re  i s  an apparen t  d e a r th  of  ev idence 
a v a i l a b l e  w ith  headache p o p u la t io n s .  In s p i t e  of t h i s ,  
the  e x i s t e n c e  of  a r e l a t i o n  between emotional s t a t e s  and 
m igra ine  headaches has been widely  acce p ted ,  most ly  a s  a 
r e s u l t  of c l i n i c a l  o b s e rv a t io n s  ( D a le s s lo ,  1980; Sacks, 
1981). Two r e c e n t  i n v e s t i g a t i o n s  have p rov ided  some 
em pir ica l  suppor t  f o r  the  n o t ion  t h a t  a f f e c t i v e  s t a t e s  may 
be important  in headaches .  Harvey and Hay C1984) observed  
a f f e c t i v e  s t a t e s  and headache a c t i v i t y  in 10 m igra ine  
s u f f e r e r s  over  a 30-day p e r io d .  T he ir  s u b j e c t s  r e p o r t e d  a 
p o s i t i v e  mood change on th e  day p rec e d in g  a headache 
a t t a c k  and a worsening of mood on headache days on the 
Depress ion A d jec t iv e  C h e ck l i s t  CDACL) and a v isua l  
analogue s c a l e  measuring mood. In a q u a s i - f i e l d  s tu d y ,  
F e u e r s t e in ,  B o r t o l u s s i ,  Houle, & Labbe <1983) measured 
p h y s io lo g ic a l  re sp o n se s  and s t a t e  a n x i e ty ,  d a i l y ,  over 
f i v e  days <4 days p rece d in g  a headache and the  day of  the 
headache)  with 12 m ig ra in e u r s .  They found t h a t  the  
a n x ie ty  sco re  fo u r  days p reced in g  headaches s i g n i f i c a n t l y  
c o r r e l a t e d  <£, = .62) w ith  in c re a se d  autonomic 
v a r i a b i l i t y  3 days p r i o r  to  the  onse t  of headache.  In 
a d d i t i o n ,  the  s t r o n g e s t  r e l a t i o n  they observed  was between 
an x ie ty  s c o re s  on headache days and a r t e r i a l  blood volume
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v a r i a b i l i t y  one day p r i o r  to  headaches .  They sugges t  t h a t  
t h e i r  r e s u l t s  i n d i c a t e  t h a t  a n x ie ty  may be a s s o c i a t e d  with  
the  o n se t  of autonomic d y s r e g u la t i o n ,  which may be 
ap p a ren t  up to  96 hou rs  p r i o r  to  the  occurrance  of  a 
m ig ra ine  headache.
N e i th e r  of th e se  s t u d i e s  examined the  p o s s i b l e  r o l e  
t h a t  s t r e s s f u l  l i f e - e v e n t s  p lay ed  in p roducing  th e se  mood 
changes .  They u n d e rsc o re ,  however, the  importance of 
m easur ing  d a i l y  a f f e c t i v e  s t a t e s  in r e l a t i o n  to  headache 
a c t i v i t y .  U n fo r tu n a te ly ,  very few f i e l d  s t u d i e s ,  
i n v e s t i g a t i n g  th e  e f f e c t s  of  s t r e s s f u l  l i f e - e v e n t s  on 
headache,  have been conducted .  The few s t u d i e s  t h a t  have 
looked a t  s t r e s s f u l  e v e n ts  and a f f e c t i v e  s t a t e s  o u t s i d e  of 
the  l a b o r a to r y ,  w ith  headache p o p u la t i o n s ,  have p rov ided  
modest but  p o s i t i v e  r e s u l t s .
Headache A c t i v i t v _and the  S t r e s s f u l  L i f e -E v e n ts  
Approach to  Measuring S t r e s s
The m a jo r i ty  of r e s e a r c h  approaching  s t r e s s  from the  
"s t im ulus"  model has  used the  Schedule of Recent 
Exper ience (SRE) ( Hawk in s ,  Davies ,  & Holmes, 1957) and the  
subsequent  Socia l  Readjustment R a t ing  Sca le  (SRRS)(Holmes 
8, Rahe, 1967) to  measure s t r e s s .  These s c a l e s  ask 
re sp o n d e n ts  to  i n d i c a t e  which, i f  any, major l i f e - e v e n t s  
they  e x p e r ien ce d  d u r in g  a p r e v io u s ,  p rede te rm ined  p e r io d  
of t im e ,  u s u a l l y  one y e a r .  Typical of the  e v e n t s  inc luded  
on th e s e  s c a l e s  a r e :  lo s s  of Job ,  d iv o rc e ,  pregnancy,  and
dea th  of spouse .  The s c a l e s  p rov ide  two ty p es  of s c o r e s ,
41
one r e f l e c t i n g  the  number of e v e n ts  t h a t  occu r red  and one 
r e f l e c t i n g  the  amount of change or  a d a p ta t io n  r e q u i r e d  of 
the  in d iv id u a l  to  a d j u s t  to  the  e v e n t s .  Whereas the 
p r e v io u s ly  used  in te rv ie w  methods were n o n s tan d a rd ized ,  
s u b j e c t i v e ,  and mainly used, to  de te rm ine  I f  s t r e s s  was 
p r e s e n t ,  th e  l i f e - e v e n t s  s c a l e s  a re  s t a n d a r d i z e d ,  
o b j e c t i v e ,  and can be used  t o  q u a n t i fy  the i d e n t i f i e d  
s t r e s s o r s .  Research w ith  th e se  s c a l e s  g e n e ra l l y  f i n d  t h a t  
a  modest bu t  s i g n i f i c a n t  r e l a t i o n  e x i s t s  between s t r e s s f u l  
l i f e - e v e n t s  and the  o n se t  o r  e x a ce rb a t io n  of numerous 
medical c o n d i t i o n s  and psy ch o lo g ica l  d i s o r d e r s  ( see  
Dohrenwend & Dohrenwend, 1978; Rabkin & S t re u n in g ,  1976; 
f o r  r e v ie w s ) .  Only w i th in  the  l a s t  f i v e  y e a r s ,  however, 
have th e se  l i f e - e v e n t s  s c a l e s  been used  with  headache 
popu1 a t  io n s .
To d a t e ,  only  t h r e e  a r t i c l e s  a s s e s s i n g  s t r e s s  and i t s  
r e l a t i o n  to  headaches with  th e s e  measures have appeared  in 
th e  l i t e r a t u r e .  All t h r e e  s t u d i e s  used  the  SRRS or  .a 
m od if ied  v e r s io n  of  i t  (Andras ik  e t  a l . ,  1982b; Andrasik & 
Holroyd, 1980; Blanchard e t  a l . ,  1984). Two of th e se  
a s s e s s e d  the  amount of  l i f e - s t r e s s  p r e s e n t  and one 
examined the  r e l a t i o n  between l i f e - s t r e s s  and headache 
a c t i v i t y .  Andrasik  and Holroyd (1980) compared 39 t e n s io n  
headache s u f f e r e r s  to  23 c o n t ro l  s u b j e c t s  w ith  a v e r s io n  
of the  SRRS m odif ied  f o r  s t u d e n t s .  T h e i r  r e s u l t s  i n d i c a t e  
t h a t  t e n s io n  headache s u f f e r e r s  r e p o r t  no more s t r e s s f u l  
l i f e - e v e n t s  than c o n t r o l s .  In a l a r g e r  s tu d y ,  Andrasik e t
a l . (1982b) compared 99 s u b j e c t s  s u f f e r i n g  from e i t h e r  
m ig ra in e ,  t e n s io n ,  mixed, o r  c l u s t e r  headaches  to  30 
matched nonheadache c o n t r o l s  on se v e ra l  p sycho log ica l  
m easures .  In c lu d in g  the  SRRS. They used s e p a r a t e  s c o re s  
from th e  SRRS f o r  each of t h r e e  time p e r io d s  p r i o r  to  
t h e i r  assessm ent s e s s io n ;  0 -6  months, 7-12 months, and a 
combined sc o re  f o r  0-12 months. As in the p re v io u s  s tu d y ,  
no d i f f e r e n c e s  were found among any of the  groups on any 
of the  s t r e s s  s c o r e s .  In a more r e c e n t  a r t i c l e ,  Blanchard 
e t  a l , (1984) used  t h e i r  same d a t a  s e t  to  examine the  
r e l a t i o n s  between t h e i r  v a r io u s  measures  from the  
p s y c h o lo g ic a l ,  b i o l o g i c a l ,  and soc io-demographic  rea lm s 
and headache a c t i v i t y .  They performed s e p a r a t e  s tepw ise  
m u l t i p l e  r e g r e s s i o n s  w i th  th e  s c o r e s  from each rea lm ,  both 
s e p a r a t e l y  and combined, to  p r e d i c t  headache a c t i v i t y  
w i th in  each group. When the  s c o re s  from a l l  t h r e e  rea lm s 
combined were e n t e r e d  in to  th e s e  com puta t ions ,  none of the 
s c o r e s  from the  SRRS accounted  f o r  a s i g n i f i c a n t  amount of 
the  v a r ia n c e  in headache a c t i v i t y  f o r  any group.  When 
only the  p sycho log ica l  s c o r e s  were e n t e r e d ,  however, the  
7-12 month sco re  s i g n i f i c a n t l y  e n t e r e d  the  equa t ion  fo r  
th e  m ig ra ine  group.  For t h i s  g roup ,  t h i s  s c o re  accounted  
f o r  more of the  v a r ia n c e  in headache a c t i v i t y  (16%) than 
any o th e r  s c o re  t h a t  met s t a t i s t i c a l  c r i t e r i a  to  be 
e n t e r e d  in to  the  e q u a t io n ,  in c lu d in g  s c o re s  from s c a l e s  6 
and 7 of  the  MMPI and t r a i t  a n x i e ty .  In summary, two 
s t u d i e s  have not found headache s u f f e r e r s  to  r e p o r t
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e x p e r i e n c in g  more s t r e s s f u l  l i f e - e v e n t s  than nonheadache 
c o n t r o l s .  One s tu d y ,  however, found the  amount of  
s t r e s s f u l  l i f e - e v e n t s  to  be s i g n i f i c a n t l y  r e l a t e d  to  
m ig ra ine  but not  t e n s io n  o r  mixed headache a c t i v i t y .  
Andrasik and Holroyd (1980) concluded t h a t  because t h e i r  
headache s u b j e c t s  were exposed to  no more s t r e s s  than 
t h e i r  co n t ro l  s u b j e c t s ,  t h a t  headache s u f f e r e r s  may 
" o v e r re ac t"  to  l i f e  s t r e s s .  Although t h i s  co nc lus ion  i s  
c o n s i s t e n t  w ith  those  of o t h e r s  ( e . g .  D a lsg aa rd -N ie lse n ,  
1965; Henryk-Gutt & Rees, 1973), t h e r e  a r e  s e v e ra l  
problems appa ren t  w ith  s t u d i e s  u s in g  the  SRRS as  a 
l i f e - e v e n t  measure,  s p e c i f i c a l l y ,  and with  s t u d i e s  u s in g  
l i f e - e v e n t s  m easures ,  in g e n e r a l ,  t h a t  need to  be remedied 
b e fo r e  f i rm  c o n c lu s io n s  can be drawn.
Problems w i t h 1I f e - e v e n ts  s c a l e s  a s  measures of 
s t r e s s . As p r e v io u s ly  mentioned,  " in t e r a c t i o n "  
t h e o r i s t s  argue a g a in s t  a s im ple  s t i m u l u s - o r i e n t e d  model 
of s t r e s s  to  e x p la in  the  complex s t r e s s  p ro c e s s  (Laza rus  & 
Folkman, 1982). Within the  s t r e s s  l i t e r a t u r e ,  
lo n g - s ta n d in g  m ethodological  I s s u e s ,  concern ing  the  
measurement o f  s t r e s s  w ith  l i f e - e v e n t s  s c a l e s ,  have been 
deba ted .  These i s s u e s  in vo lve :  ( a )  whether only the
number of e v e n ts  endorsed  a s  having  o cc u r red  should  
de term ine  the  s c o re  or  whether the  e v e n ts  shou ld  be 
w eighted  to  r e f l e c t  t h e i r  r e l a t i v e  impact upon the  
i n d i v i d u a l ;  (b)  whether  or  not the  w e ig h t in g  of the  e v en ts  
shou ld  be normative or  id io g ra p h ic ;  and (c )  whether or  not
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p o s i t i v e  e v e n t s  shou ld  be a s s e s s e d  in a d d i t i o n  to  more 
a v e r s iv e  e v e n t s  CCleary, 1980; Rabkin & S t re u n in g ,  1976). 
Although th e r e  i s  s t i l l  some d isag reem en t ,  th e  ev idence  
s u g g e s t s  t h a t  i n d iv i d u a l s  r a t e  the  same e v e n ts  
d i f f e r e n t l y ,  t h a t  some e v e n ts  a r e  c o n s id e re d  more 
s t r e s s f u l  than o t h e r s ,  and t h a t  i t  i s  the  occurrence  of 
the  more a v e r s iv e  e v e n ts  t h a t  c o r r e l a t e s  w i th  n eg a t iv e  
a f f e c t  and symptoms CSarason, Johnson 8. Seigel  , 1978; 
Vinokur 8. S e l z e r ,  1975; Z e i s s ,  1980). As p r e v io u s ly  
mentioned,  headache r e s e a r c h e r s  have used  the  SRRS to  
a s s e s s  l i f e - e v e n t s .  In i t s  o r i g i n a l  form, the  SRRS i s  
g r a d u a l ly  becoming o u td a te d  because i t s  s c o re s  a r e  based  
on a normative w e ig h t in g  system and, a l s o ,  do not r e f l e c t  
the  r e l a t i v e  a v e r s iv e n e s s  of  th e  e v e n t s ,  t h a t  i s ,  i t  
t r e a t s  a l l  e v e n ts  a s  i f  they have an a v e r s iv e  e f f e c t .  For
th e se  r e a s o n s  Sarason ,  Johnson and Se ige l  (1978) developed 
t h e i r  L i f e  E xper iences  Survey CLES) which a l low s 
id io g r a p h ic ,  s u b j e c t i v e  r a t i n g s  of the  r e l a t i v e  
a v e r s iv e n e s s  of  l i f e  e v e n t s .  Although headache s u f f e r e r s  
have been p o s t u l a t e d  to  .overreac t  t o  l i f e - s t r e s s ,  the  
s c o r in g  system of the  SRRS a s s i g n s  the  same weight t o  the  
same event  a c r o s s  i n d i v i d u a l s  which does not a l low  a 
d i r e c t  t e s t  of  t h i s  h y p o th e s i s .
Although t h e o r e t i c a l  and methodologica l  advances 
have been made in the  f i e l d  of l i f e - s t r e s s  assessm en t ,  
s i n c e . t h e  e f f o r t s  of  Holmes and Rahe <1967),- most of th e se  
advances have not been in c o rp o ra te d  in to  r e s e a r c h  with
headache p o p u la t io n s -  C e r t a in  a s p e c t s  of m ig ra ine  and 
muse1 e - c o n t r a c t  ion headaches a l s o  make th e se  l i f e - e v e n t s  
measures of  only l im i t e d  u s e f u ln e s s  f o r  s tu d y in g  
s t r e s s -h e a d a c h e  r e l a t i o n s .  F i r s t ,  most in d iv id u a l s ' '  
headache problems w i l l  vary somewhat, in f requency ,  
i n t e n s i t y ,  and d u r a t i o n ,  from week-to-week. Second, 
headache t h e o r i s t s  presume t h a t  s t r e s s f u l  e v e n t s ,  when 
they a re  t r i g g e r i n g  f a c t o r s ,  p robably  occur anywhere from 
a few h o u rs ,  f o r  t e n s io n  headaches ,  up to  a few days ,  f o r  
m ig ra ine  headaches ,  b e fo re  a p a r t i c u l a r  headache b o u t .  
Subsequen t ly ,  r e s e a r c h e r s  a re  faced  not only w ith  th e  t a s k  
of a s s e s s i n g  l i f e - s t r e s s  but  a l s o  with  the  ta sk  of 
e x p la in in g  e x a c e rb a t io n s  and r e m is s io n s  in headache 
a c t i v i t y .
In a d d i t i o n  to  the  problems with  th e  SRRS as  a 
measure o f  s t r e s s ,  t h e r e  a re  problems and subsequent 
l i m i t a t i o n s  with  the  use  of th e se  l i f e - e v e n t  m easures ,  in 
genera l  ( s e e  C lea ry ,  1980; Kanner, Coyne, S chaefe r  8* 
Lazarus ,  1981; Dohrenwend & Dohrenwend, 1978; Pear l  in ,  
1982; P e r k in s ,  1982; and Rabkin & S t re u n in g ,  1976, f o r  
r e c e n t  r e v ie w s ) .  F i r s t ,  th e se  s c a l e s  invo lve  r a t h e r  
long-term r e t r o s p e c t i v e  r e p o r t s  on the  r e s p o n d e n ts '  p a r t .  
Th is  problem i3  not a s  much one of the  r e s p o n d e n ts '  
a b i l i t y  t o  remember whether o r  not an event  o cc u r red  a s  i t  
i s  one of the  r e s p o n d e n ts '  a b i l i t y  to  p rov ide  a c c u r a te  
accoun ts  of  th e  p e rc e iv e d  s t r e s s f u l  ness  of the  event  a t  
the  time when i t  o cc u r re d .  Second, th e se  s c a l e s  do not
give  much weight  t o  the  amount of in t e rv e n in g  time between 
the  occurrance  of an event  and the  o n se t  or  ex ac e rb a t io n  
of symptoms (C le a ry ,  1980). F a i l i n g  to  s p e c i f y  t h i s  
in t e rv e n in g  time can be c o s t l y  s i n c e ,  a s  Dohrenwend and 
Dohrenwend (1978) have concluded ,  the  lack of  t h i s  
in fo rm at ion  can impede the  a b i l i t y ,  of i n v e s t i g a t o r s ,  to  
move from c o r r e l a t i o n a l  to  causal  s t a t e m e n t s .  The 
e s ta b l i sh m e n t  of temporal c o n t i g u i t y  between the  
occurrence  of s t r e s s f u l  e v e n ts  and the  onse t  or 
ex a ce rb a t io n  of a p h y s ic a l  c o n d i t io n  i s  a major c r i t e r i o n  
f o r  u s in g  the  d i a g n o s t i c  ca teg o ry  "Psychologica l  F a c to r s  
A f f e c t in g  Phys ica l  C o n d i t io n 1 in the  D iag n o s t ic  and 
S t a t i s t i c a l  Manual of Mental D iso rd e r s  (DSM-III, American 
P s y c h i a t r i c  A s s o c ia t i o n ,  1980). Headache i s  o f f e r e d ,  by 
th e  DSM-III, a s  an example of one c o n d i t io n  t h a t  cou ld  f i t  
in to  t h i s  d i a g n o s t i c  c a te g o ry .  The DSM-III s u g g e s t s  t h a t  
" rep ea ted ly "  dem ons t ra t ing  t h a t  a p h y s ica l  c o n d i t io n  
occu rs  or  i s  e x a ce rb a ted  fo l lo w in g  s t r e s s f u l  e v e n ts  can 
s t r e n g th e n  th e  case  t h a t  a s t r e s s - d i s o r d e r  r e l a t i o n  
e x i s t s .  The most w idely  used  l i f e - e v e n t s  s c a l e s  (SRE, 
SRRS, LES) a r e  des igned  to  be ad m in is t e r e d  a t  most,  once 
every 6 months. As a r e s u l t ,  the  s c o re s  they p rov ide  
cannot examine whether the  occurrence  of  th e se  ev e n ts  i s  
r e l a t e d  to  any one p a r t i c u l a r  headache bout o r  to  observed 
e x a c e rb a t io n s  and r e m is s io n s  of symptoms. Brown (1981) 
has  su gges ted  t h a t  the  s t r e n g t h  of the  causal  
s t r e s s - d i s o r d e r  r e l a t i o n  cou ld  be more a c c u r a t e ly
e s t im a te d  i f  ev en ts  and pa tho logy  were a s s e s s e d  a s  o f ten  
a s  on a weekly b a s i s .  In summary, th e  u s e f u ln e s s  of th e s e  
l i f e - e v e n t s  s c a l e s  i s  l im i te d  t o :  <a> the  o b je c t i v e  
assessment of  the  number of l i f e - e v e n t s  to  which 
i n d i v i d u a l s  have been exposed d u r in g  p re v io u s  months} <b) 
th e  q u a n t i f i c a t i o n  of  the  i n d i v i d u a l s '  p e r c e p t io n  of the  
s t r e s s f u I  n ess  of  th e s e  ev en ts  Cif the  s c a l e  a l low s  
id io g ra p h lc  s u b j e c t i v e  impact r a t i n g s ) ;  and, only to  a 
l im i t e d  e x t e n t ,  Cc) p ro v id in g  an e s t im a te  of the  in f lu en ce  
of l i f e - e v e n t s  on p r e s e n t  headache a c t i v i t y .  Some very 
r e c e n t  advances in l i f e - e v e n t s  measurement have the  
p o t e n t i a l  of r e c t i f y i n g  s e v e ra l  of th e  l i m i t a t i o n s  of 
th e se  measures .
Recent r e s e a r c h e r s  (B ra n t le y ,  Waggoner, Jones ,  & 
R appapor t , in p r e s s ;  DeLongis, Coyne, Folkman & Lazarus,  
1982; Kanner e t  a l . ,  1981) have su g g e s ted  t h a t  measures 
such a s  the  SRRS measure "major" l i f e  ev en ts  and do not 
a d e q u a te ly  a s s e s s  the  p o s s i b l e  u n iv e r s e  of s t r e s s f u l  
e v e n t s .  Kanner e t  a l . <1981) sugges t  t h a t  th e  assessment 
of r e l a t i v e l y  minor,  d ay - to -d ay  " h a s s l e s " ,  f o r  example, 
arguments,  s o c i a l  p r e s s u r e s ,  and job  s t r a i n s ,  may in c re ase  
the  s t r e n g t h  of s t r e s s - d i s o r d e r  c o r r e l a t i o n s .  They have 
found the  occurrence  of  such minor e v e n ts  to  s i g n i f i c a n t l y  
c o r r e l a t e  w ith  n e g a t iv e  a f f e c t i v e  s t a t e s  and to  account 
f o r  a  s i g n i f i c a n t  p o r t i o n  of the  v a r ia n c e  in the  
p r e s e n t a t i o n  of psycho log ica l  and p h y s ic a l  symptoms over 
and above the  v a r ia n ce  accounted  fo r  by major l i f e - e v e n t s .
Although th e  H ass les  Sca le  ap p ea rs  to  be an adequate  
measure of  minor s t r e s s f u l  e v e n t s ,  i t  only p ro v id e s  a 
monthly measure of  th e se  e v e n ts .  The Daily  S t r e s s  
Inven to ry  (B ra n t le y  e t  al  . ,  in p r e s s )  has  taken  the  
assessm ent  of minor s t r e s s f u l  e v e n ts  a s t e p  f u r t h e r .  T h is  
inven to ry  a s s e s s e s  minor s t r e s s f u l  e v e n ts  on a d a i ly  b a s i s  
and has  been found to  be s i g n i f i c a n t l y  c o r r e l a t e d  w ith  
s c o re s  from the  H ass le s  S c a le .  C oncep tua l ly ,  th e se  minor 
e v e n ts  co u ld  occur  in c l o s e r  temporal p rox im ity  to  any 
given headache bout than a p r e v io u s  major l i f e - e v e n t .  
Consequent ly ,  major l i f e - e v e n t s  s c a l e s  may be more 
a p p r o p r i a t e  f o r  p r e d i c t i n g  the  i n i t i a l  onse t  of  or  the  
more long- te rm  t o n i c  ( i . e . ,  y e a r - t o - y e a r )  f l u c t u a t i o n s  in 
headache a c t i v i t y  whereas a d a i l y  measure may be more 
a p p r o p r i a t e  f o r  p r e d ic t in g ,  the  s h o r t - t e r m  p e r i o d i c  
e x a c e rb a t io n  or  rem iss io n  of headaches .
Based on the  above review  of the  problems involved in 
the  assessm ent  of s t r e s s f u l  l i f e - e v e n t s ,  r e s e a r c h e r s  need 
to :  (a )  use  a major l i f e - e v e n t s  s c a l e  t h a t  a l low s  the
s e p a r a t i o n  of  a v e r s iv e  and p o s i t i v e / b e n e f i c i a l  e v e n t s ,  
t h a t  a l lo w s  in d iv i d u a l i z e d  r a t i n g s  of the  r e l a t i v e  
a v e r s iv e n e s s  of the  e v e n t s ,  and t h a t  a l low s  some 
s p e c i f i c a t i o n  of when, d u r in g  the  p re v io u s  y e a r ,  the 
e v e n ts  o cc u r red ;  (b)  a s s e s s  r e l a t i v e l y  minor d ay - to -day  
e v e n t s  in a d d i t i o n  to  major l i f e  e v e n ts ;  and (c )  use a 
measure of  minor s t r e s s f u l  e v e n ts  t h a t  a l low s  the  
s e p a r a t i o n  of a v e r s iv e  and p o s i t i v e  e v e n t s ,  t h a t  a l low s
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i n d i v i d u a l i z e d  r a t i n g s  of the  impacts  o f  the  ev e n t s ,  and 
t h a t  can be completed a s  o f te n  a s  on a d a i l y  b a s i s .
There a r e  a few s t u d i e s  a v a i l a b l e  t h a t  tak e  in to  
account some, bu t  not  a l l ,  of th e s e  recommendations.
These s t u d i e s  a r e  d i s c u s s e d  below.
More Comprehensive S tu d ie s  Examining the  Role of 
S t r e s s f u l  L l f e -E v e n ts  in Headache
The f i r s t  s tu d y  to  examine both  the  amount o f ’ s t r e s s  
p r e s e n t  in the  l i v e s  of headache s u f f e r e r s  and the  
r e l a t i o n  of ongoing 1i f e - s t r e s s o r s  t o  headache a c t i v i t y  
was conducted  by Henryk-Gutt  & Rees <1973). As was 
p r e v io u s ly  m entioned ,  t h e s e  i n v e s t i g a t o r s  a s s e s s e d  the  
p re sen ce  of  major s t r e s s f u l  l i f e - e v e n t s  w i th  an 
u n s t r u c t u r e d  in te rv ie w .  To t h e i r  c r e d i t ,  they a l s o  had 
t h e i r  18 m ig ra in e u r s  m on ito r  t h e i r  headache o c c u r ren c e s  
f o r  two months a lo n g  w ith  "any unusual o r  s p e c ia l  e v e n ts  
c o i n c id i n g  in time w ith  the  a t t a c k s . "  As a r e s u l t  of t h i s  
p ro ced u re ,  they concluded  t h a t  54% of a l l  of t h e i r  
m ig r a i n e u r s / a t t a c k s  c o in c id e d  w ith  emotional s t r e s s .
From th e se  f i n d i n g s ,  they su g g e s t  t h a t  m ig ra ine  s u f f e r e r s  
a r e  p re d i s p o s e d  by c o n s t i t u t i o n a l  f a c t o r s  to  ex p e r ien ce  a 
g r e a t e r  than average  r e a c t i o n  to  a given q u a n t i t y  of 
s t r e s s .  Although they  a s s e s s e d  major and minor s t r e s s f u l  
e v e n t s ,  t h e i r  c o n c lu s io n s  a re  l im i t e d  by a number of 
p roblem s.  In a d d i t i o n  to  the  problems a s s o c i a t e d  with  the  
s u b j e c t i v e  methods they used  fo r  e s t a b l i s h i n g  the  p resence  
of s t r e s s ,  s e v e ra l  o th e r  problems a r e  a p p a re n t :  (a> they
d id  not have s u b j e c t s  p rov ide  s u b j e c t i v e  r a t i n g s  of t h e i r  
r e a c t i o n s  to  the  s t r e s s f u l  e v e n ts ;  <b) th e  s t r e s s  was not 
q u a n t i f i e d ;  (c )  the  ty p es  of s t r e s s f u l  e v e n t s  < l . e .  major 
v s .  minor v s .  bo th )  were not s p e c i f i e d ;  <d) they  d id  not 
s p e c i f i y  how c lo s e  in time the s t r e s s f u l  e v e n ts  a c t u a l l y  
"co inc ided"  w ith  the  headache a t t a c k s ;  and Ce) they d id  
not inc lude  a comparison p o p u la t io n .  As a r e s u l t  t h i s  
s tudy  was not des igned  to  determine the  q u a n t i ty  of s t r e s s  
p r e s e n t ,  s u b je c t s ' '  r e a c t i o n s  to  the  s t r e s s ,  o r  the  
s t r e n g t h  of the  s t r e s s -h e a d a c h e  r e l a t i o n .
More r e c e n t  s t u d i e s  have a l s o  In c o rp o ra te d  some of 
the  advances made in the  s t r e s s  r e s e a r c h  methodology fo r  
the  assessment of s t r e s s f u l  l l f e - e v e n t . s  w ith  headache 
p o p u la t io n s  (Andrasik  e t  a l . ,  1984; B ra n t le y ,  1980; P r a t t  
e t  a l . ,  1982).  Andrasik and h i s  a s s o c i a t e s  (1984) 
m od if ied  th e  SRRS to  a l low  the  computat ion of s t r e s s  
s c o r e s  t h a t  r e f l e c t e d  two s e p a r a t e  time p e r io d s ,  0-6 
months and 7-12 months, p r i o r  to  t h e i r  assessment s e s s i o n .  
In a d d i t i o n ,  they r e l a t e d  these  s c o r e s  to  c u r r e n t  headache 
a c t i v i t y  by u s in g  m u l t i p l e  r e g r e s s i o n  a n a ly s e s .  T he ir  
r e s u l t s  r e v e a le d ,  a s  a r e s u l t  of th e se  two methodological  
advances ,  a s i g n i f i c a n t  r e l a t i o n  between the  7-12 month 
s t r e s s  s c o re  and t h e i r  index of headache a c t i v i t y .  In 
an o th e r  s tu d y ,  P r a t t  e t  a l . (1982) m od if ied  the  SRE to  
p ro v id e  t h r e e  s c o r e s :  ( a )  a t o t a l  s co re  t o  r e f l e c t  the
amount of  l i f e  s t r e s s  p re se n t  d u r in g  the  p re v io u s  12 
months; (b)  a recency sco re  to  r e f l e c t  how long ago each
event  o cc u r re d ;  and <c) s u b j e c t i v e  r a t i n g s  of the  
s t r e s s f u l  n e s s  of the  e v e n t s .  Although the  headache groups 
d id  not d i f f e r  from each o th e r  or  from the  co n t ro l  
s u b j e c t s  on th e se  s c o re s  taken  s e p a r a t e l y ,  a m u l t i p l e  
d i s c r i m in a n t  a n a l y s i s  performed w ith  th e s e  s c o re s  r e v e a le d  
th a t  th e  recency sc o re  s i g n i f i c a n t l y  d i s c r i m in a t e d  between 
the  g roups .  S p e c i f i c a l l y ,  they found m ig ra in e u r s  to  
r e p o r t  t h e i r  s t r e s s o r s  to  be more remote in time than the  
te n s io n  headache s u f f e r e r s .  I n t e r e s t i n g l y ,  t h e i r  co n t ro l  
s u b j e c t s  sc o re d  s l i g h t l y  h ig h e r  than the  headache groups 
on the  t o t a l  s t r e s s  s c o re s  and on th e  s u b je c t i v e  r a t i n g s  
of s t r e s s .  These r e s u l t s  c o n t r a s t  w i th  e a r l i e r  
s u g g e s t io n s  t h a t  headache s u f f e r e r s  o v e r r e a c t  to  a given 
q u a n t i t y  of  l i f e  s t r e s s .
In a n o t h e r ,  more comprehensive s tudy  i n v e s t i g a t i n g  
l i f e - s t r e s s  and headaches ,  B ran t ley  <1980) not only  
a s s e s s e d  major l i f e - e v e n t s  w ith  a more advanced 
in s t ru m e n t ,  bu t  a l s o ,  a s s e s s e d  r e l a t i v e l y  minor s t r e s s f u l  
e v e n ts  w i th  an o b j e c t i v e  instument t h a t  a l s o  a l low ed 
s u b j e c t i v e  r a t i n g s  of the  s t r e s s f u l n e s s  of th e se  e v e n ts .
He compared e ig h t  m igra ine  and e ig h t  te n s io n  headache 
s u f f e r e r s  t o  e i g h t  c o n t ro l  s u b j e c t s  on re sp o n ses  to  the  
L i fe  Exper iences  Survey CLES), and on resp o n ses  to  an 
u n s ta n d a rd iz e d  o b j e c t i v e  measure of minor d a i ly  s t r e s s f u l  
e v e n t s ,  the  Daily  S t r e s s  Record. In t h i s  s tu d y ,  the  
p a r t i c i p a n t s  m onitored  t h e i r  headache a c t i v i t y  a long  with 
s t r e s s f u l  e v e n ts  and a L ik e r t - t y p e  r a t i n g  C0-10) of  t h e i r
52
o v e r a l l  s u b j e c t i v e  s t r e s s  d a l l y  f o r  t h r e e  weeks. As In 
the  two p r e v io u s ly  d i s c u s s e d  s t u d i e s ,  the  headache groups 
d id  no t  d i f f e r  from the  c o n t ro l  s u b j e c t s  in the  number of 
or  s u b j e c t i v e  r e a c t i o n s  to  major s t r e s s f u l  l i f e - e v e n t s  nor 
on s c o r e s  from th e  d a i l y  measure o f  minor s t r e s s f u l  
e v e n t s .  However, th e  m ig ra ine  group tended to  r e p o r t  the  
most s u b j e c t i v e  d a i l y  s t r e s s ,  fo l low ed  by the  te n s io n  
group, which was fo l low ed  by the  c o n t ro l  group. I t  seems 
l i k e l y  t h a t  a s i g n i f i c a n t  d i f f e r e n c e  would emerge, from 
t h i s  tendency ,  w ith  l a r g e r  sample s i z e s .  In a d d i t i o n ,  the  
d a i l y  s t r e s s  s c o r e s  d id  not s i g n i f i c a n t l y  c o r r e l a t e  w ith  
the  headache a c t i v i t y  of any group. Of i n t e r e s t ,  however, 
i s  the  f a c t  t h a t  the  "nonheadache" s u b j e c t s  in t h i s  s tudy  
d id  r e p o r t  hav ing  an o ccas io n a l  headache.  When the  
c o r r e l a t i o n s  between d a i l y  s t r e s s  s c o r e s  and the  headache 
a c t i v i t y  of each group were t ran s fo rm ed  to  z. s c o r e s  
and compared, the  headache g roups ' ' ,  p a r t i c u l a r l y  the 
te n s io n  headache group,  headaches were s i g n i f i c a n t l y  more 
r e l a t e d  to  d a i ly  s t r e s s  than were the  c o n t ro l  g r o u p 's  
headaches .  T h is  f i n d in g  s u p p o r t s  the  n o t io n  t h a t  
l i f e - s t r e s s  i s  more l i k e l y  t o  be r e l a t e d  t o  headaches in 
those  p r e d isp o s e d  t o  have headaches  than to  headaches in 
those  not so p r e d i s p o s e d .  B r a n t l e y ' s  c o n c lu s io n s  a re  
compromised only by h i s  small  sample s i z e s  and the  use of 
a d a i l y  s t r e s s  measure t h a t ,  a l though  i t  was o b j e c t i v e ,  
had not  ye t  been s t a n d a r d i z e d  or  v a l i d a t e d .  In s p i t e  of 
th e s e  l i m i t a t i o n s ,  th e se  f i n d i n g s  sugges t  t h a t  f u tu r e
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s t u d i e s  shou ld  not only  a s s e s s  major l i f e - e v e n t s  but  a l s o  
examine the  i n f lu e n c e s  of d a i l y  s t r e s s f u l  e v e n ts  and
i
l e v e l s  of  p e r c e iv e d  s t r e s s  in headache s u f f e r e r s .
The P re s e n t  Study
S t r e s s  i s  f r e q u e n t ly  r e p o r t e d  a s  a major c o n t r i b u t i n g  
f a c t o r  in both  t e n s io n  headaches (Ad Hoc Committee, 1962; 
Drummond, 1983; Friedman, 1979; Kudrow, 1979) and m igra ine  
headaches (D a lsg a a rd -N ie lse n ,  1965; DrummOnd, 1983;
Friedman e t  al . ,  1954; Henryk-Gutt  8. Rees,  1973; Selby 8, 
Lance,  1960). The genera l  co n c lu s io n s  of th e s e  s t u d i e s  
a r e  t h a t  s t r e s s  can p r e c i p i t a t e  headache a t t a c k s  and t h a t  
headache s u b j e c t s  tend  to  " o v e r rea c t"  (em o t io n a l ly  and 
p h y s i o l o g i c a l l y )  to  s t r e s s .  Much confus ion  over  the  
d e f i n i t i o n  of " s t r e s s "  i s  ev id e n t  in the  e a r l y  s t u d i e s .
E ar ly  a t t e m p ts  a t  g a t h e r in g  ev idence  f o r  a  s t r e s s -h e a d a c h e  
r e l a t i o n  were p o s i t i v e  but  r e l i e d  on r e t r o s p e c t i v e ,  
n o n s ta n d a rd iz e d ,  and u n s t r u c t u r e d  in t e rv i e w s ,  a s  well  a s ,  
s u b j e c t i v e  e v a l u a t i o n s .  As th e  methodology f o r  measuring 
s t r e s s  becomes more r e f i n e d  and new t h e o r i e s  e x p la in in g  
the  s t r e s s  p ro c e s s  ( i . e .  s t i m u lu s ,  r e sp o n se ,  and 
i n t e r a c t i o n  t h e o r i e s )  have evo lved ,  the  hy p o th e s ize d  
s t r e s s -h e a d a c h e  r e l a t i o n s  a r e  becoming more complex and 
the  ev idence  more eq u iv o ca l .
One c u r r e n t  method used by headache r e s e a r c h e r s  f o r  
m easur ing  s t r e s s  invo lves  e v a l u a t i n g  psychophys io log ica l  
and s u b j e c t i v e  r e sp o n se s  to  s t r e s s o r s  p r e s e n te d  in the  
l a b o ra to ry .  These s t u d i e s  a t tem p ted  to  dem onstra te  t h a t
headache s u f f e r e r s ,  as  compared to  c o n t r o l s ,  o v e r r e a c t  to  
s t r e s s .  Although th e se  s t u d i e s  dem onstra te  t h a t  headache 
s u b j e c t s  p h y s i o l o g i c a l l y  r e a c t  to  l a b o ra to ry  s t r e s s o r s ,  
th e  r e sp o n se s  of headache s u b j e c t s  have not  been found to  
c o n s i s t e n t l y  d i f f e r  from th o se  of c o n t ro l  s u b j e c t s  ( e . g . ,  
Anderson & Franks ,  1981; Andrasik e t  a l . ,  1982b; Gannon e t  
a l . ,  1981). Few s t u d i e s  have i n v e s t i g a t e d  d i f f e r e n c e s  in 
s u b j e c t i v e  emotional r e sp o n se s  to  l a b o ra to ry  s t r e s s o r s .
In s p i t e  o f  t h i s ,  the  a v a i l a b l e  ev idence  s u g g e s t s  t h a t  
v a r io u s  headache and co n t ro l  groups may s u b j e c t i v e l y  
ex p e r ien ce  s t r e s s  d i f f e r e n t l y  bu t  the  r e s u l t s  a r e  o f te n  
c o n t r a d i c t o r y  ( B r a n t l e y ,  1980; P a s s c h ie r  e t  a l . ,  1984; 
P r i c e  & B lackw el l ,  1981). Problems w ith  the  l a b o ra to ry  
method have been c i t e d  a s  b e in g  r e s p o n s i b l e  f o r  n e g a t iv e  
r e s u l t s .
The l a b o ra to ry  method h as  been c r i t i c i z e d  because o f :
(a )  th e  inadequa te  n a tu re  of th e  s t r e s s o r s  employed; (b) 
the  a r t i f i c i a l i t y  of the  l a b o ra to ry  environment;  and (c )  
the  i n a b i l i t y  of  th e se  d es ig n s  to  examine the  n a tu re  of 
the  s t r e s s -h e a d a c h e  r e l a t i o n  a s  i t  o ccu rs  in the 
r e a l - w o r l d  (Adams e t  a l . ,  1980; Laux & V osse l ,  1982). 
Several  f i e l d  s t u d i e s  have p ro v id ed  ev idence t h a t  headache 
a c t i v i t y  may very  well  be r e l a t e d  to  s u b j e c t i v e  emotional 
r e a c t i o n s  and s t r e s s f u l  l i f e - e v e n t s  (B ra n t le y ,  1980; 
F e u e r s t e in  e t  a l . ,  1983; Harvey & Hay, 1984). Migraine 
headaches may occur  up to  4 days fo l lo w in g  an in c re a s e  in 
an x ie ty  ( F e u e r s t e i n  e t  a l . ,  1983).  The r e l a t i o n  fo r
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muse 1 e - c o n t r a c t  Ion headache s u f f e r e r s  has  been r e l a t i v e l y  
u nexp lo red  but  th e se  headaches a re  g e n e r a l ly  b e l i e v e d  to  
occur  immediately ,  f o r  example, w i th in  a few h ours ,  
fo l lo w in g  emotional s t r e s s  (Ad Hoc Committee, 1962). The 
r e l a t i o n s  between s t r e s s  and d i f f e r e n t  headache ty p e s ,  
a l though  h y p o th e s ize d  to  be d i f f e r e n t ,  have not been 
compared.
Another method used f o r  measur ing  the  s t r e s s  
a s s o c i a t e d  with  headaches inv o lv es  the  use of l i f e - e v e n t s  
s c a l e s  such a s  the  Socia l  Readjustment R a t ing  Scale  
(Holmes & Rahe, 1967).  These s c a l e s  o f f e r  an o b je c t i v e  
method fo r  q u a n t i f y i n g  r e a l - w o r ld  s t r e s s f u l  l i f e  ev e n ts  
, and have been found to  c o r r e l a t e  w i th  numerous medical
c o n d i t i o n s  and psy ch o lo g ica l  d i s o r d e r s  (Dohrenwend 8.
# "
Dohrenwend, 1978; Rabkin & S t ru e n in g ,  1976). Only th r e e  
s t u d i e s  u s in g  th e s e  s c a l e s  have appeared  in the  headache 
l i t e r a t u r e  (Andrasik  e t  a l . ,  1982a; Andrasik e t  a l . ,
1982b; Andrasik & Holroyd, 1980), and none found headache 
groups to  s c o re  d i f f e r e n t l y  than c o n t ro l  g roups on these  
s c a l e s .  These s t u d i e s  lead  one to  b e l i e v e  t h a t ,  i f  
headache s u b j e c t s  and c o n t r o l s  have e x p e r ien ced  the  same 
amount of  s t r e s s  then  headache s u b j e c t s  must o v e r r e a c t  to  
s t r e s s  because they have headaches ,  c i r c u l a r  r e a s o n in g .  
U n fo r tu n a te ly ,  the  l i f e  event  s c a l e s  used in th e se  s t u d i e s  
do not e v a lu a t e  an i n d i v i d u a l ' s  s u b j e c t i v e  r e a c t i o n  to  the  
l i f e - e v e n t s  because t h e i r  s c o r in g  systems a r e  p u re ly  
normative and not id io g r a p h i c .  In a d d i t i o n ,  because th e se
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s c a l e s  involve r a t h e r  long-term r e t r o s p e c t i v e  r e p o r t s ,  
they cannot examine th e  n a tu re  of the  r e l a t i o n  between the 
occurrence  of s t r e s s f u l  ev en ts  and when a p a r t i c u l a r  
headache w i l l  occu r .  C l e a r ly ,  th e s e  s c a l e s  a r e  of only 
l im i t e d  u s e f u ln e s s  f o r  s tu d y in g  s h o r t - t e r m  s t r e s s -h e a d a c h e  
r e l a t i o n s .  Recent s t r e s s  t h e o r i s t s  sugges t  t h a t  major 
l i f e - e v e n t  s c a l e s  need to :  (a )  a l low  fo r  s u b j e c t i v e
id io g ra p h ic  r a t i n g s  of the s t r e s s f u l  n e s s  of th e  e v e n t s ;
(b)  o b ta in  an e s t im a t io n  of when the e v e n ts  o ccu rred ;  and
(c)  a s s e s s  r e l a t i v e l y  minor s t r e s s f u l  e v e n ts  in a d d i t i o n  
to  major l i f e - e v e n t s  (DeLongis e t  a l . ,  1982; Kanner e t  
al . ,  1981; Sarason ,  Johnson, 8. S e ig e l ,  1976). Several  
r e c e n t  s t u d i e s  have in c o rp o ra te d  some, but not a l l ,  of 
th e se  s u g g e s t io n s  in s tu d y in g  the  s t r e s s -h e a d a c h e  r e l a t i o n  
and o b ta in e d  some p rom is ing  r e s u l t s  ( i . e . ,  Andrasik e t  
a l . ,  1984; B ran t ley ,  1980; P r a t t  e t  a l . ,  1982).
The above review su g g e s t s  t h a t  a more comprehensive 
s tudy  of the  s t r e s s -h e a d a c h e  r e l a t i o n  i s  needed. In an 
e f f o r t  to  combine and improve upon methods p r e v io u s ly  used 
and, t h e r e f o r e ,  to  in c re a se  our u n d e rs tan d in g  of the 
n a tu re  of the  r o l e  of s t r e s s  in headaches such a s tudy  
needs t o :  <a) use  a f i e l d  method to  Increase, the
g e n e r a l i z a t i o n s  of f in d in g s  to  r e a l -w o r ld  e v e n ts ;  <b) 
a s s e s s  s t r e s s  w ith  a major l i f e - e v e n t s  s c a l e  t h a t  a l low s 
in d iv id u a l  s u b j e c t i v e  r a t i n g s  of the  ev e n ts  and a l low s 
some s p e c i f i c a t i o n  of when the e v e n ts  o cc u rred ;  Cc) a s s e s s  
r e l a t i v e l y  minor,  d ay - to -day  s t r e s s f u l  e v e n ts  w ith  a
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measure t h a t  a l low s  in d iv id u a l  s u b j e c t i v e  r a t i n g s  of the  
e v e n ts  and t h a t  can be a d m in i s t e r e d  a s  o f te n  a s  on a d a i ly  
b a s i s ;  and (d) a s s e s s  d a i ly  emotional s t a t e s .  No s tudy  to  
d a te  has  c o n c u r r e n t ly  a s s e s s e d  d a i l y  headache a c t i v i t y ,  
d a i l y  s t r e s s  l e v e l s ,  and d a i l y  emotional s t a t e s  in 
co n ju n c t io n  with  major l i f e - e v e n t s .
The p r e s e n t  s tudy  examined the  r e l a t i o n  between 
s t r e s s f u l  l i f e - e v e n t s  and headache a c t i v i t y  in seve ra l  
headache p o p u la t i o n s .  This  s tudy  not only examined the  
r e l a t i o n C s )  between s t r e s s  and headache a c t i v i t y  by 
t r a d i t i o n a l l y  used  methods, t h a t  i s ,  by u s in g  a major 
l i f e - e v e n t  s c a l e ,  but  w i l l  a l s o  d e p a r te d  from the
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p r e v io u s ly  used  methods, the reby  overcoming many of the  
methodologica l  problems o u t l i n e d  above, by c o n c u r r e n t ly  
a s s e s s i n g  d a i l y  headache a c t i v i t y ,  d a i ly  r e l a t i v e l y  minor 
s t r e s s f u l  e v e n t s ,  d a i l y  p e rc e iv e d  s t r e s s ,  and d a i l y  
emotional s t a t e s .  S p e c i f i c  q u e s t io n s  t h i s  s tudy  ad d ressed  
inc luded :
1. a .  Do the  groups d i f f e r  in the  number of n e g a t iv e ly  
r a t e d  major l i f e - e v e n t s  t h a t  members r e p o r t  
hav ing  ex pe r ienced  d u r in g  the  p a s t  year?  
b .  I s  the  amount of p r e s e n t  headache a c t i v i t y
r e l a t e d  to  the  number of n e g a t iv e ly  r a t e d  major 
1i f e - e v e n t s ?
Hypotheses; <a) Headache and c o n t ro l  groups a re  
not expec ted  to  d i f f e r  in the  number of n e g a t iv e ly  
r a t e d  major l i f e - e v e n t s  they r e p o r t ;  and Cb) the
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number of th e se  e v e n ts  I s  not expec ted  to  be r e l a t e d  
to  headache a c t i v i t y .
2. a .  Do the  groups d i f f e r  in the  number of p r e s e n t ,
r e l a t i v e l y  minor,  d a i l y  s t r e s s f u l  ev e n ts  they 
ex pe r ience  over  the  28 days of the s tudy? 
b .  I s  the  amount of p r e s e n t  headache a c t i v i t y
r e l a t e d  to  th e  number of d a i ly  s t r e s s f u l  even ts?  
H ypotheses : <a> Headache and c o n t ro l  groups a re  
not expec ted  to  d i f f e r  in the  number of d a i l y  
s t r e s s f u l  e v e n ts  they r e p o r t ,  and <b) the  number of 
these  e v e n ts  i s  not expec ted  to  be r e l a t e d  to  
headache a c t i v i t y .
3.  a .  Do the  groups d i f f e r  in th e  degree of t h e i r
s u b j e c t i v e  r e a c t i o n s  to  major a n d /o r  minor 
s t r e s s f u l  l i f e - e v e n t s ?
b.  I s  headache a c t i v i t y  r e l a t e d  t o  the  degree of 
th e se  s u b j e c t i v e  r e a c t i o n s ?
Hypotheses : <a> The headache groups a re
expec ted  to  ex pe r ience  more in te n s e  r e a c t i o n s  
to  s t r e s s f u l  ev e n ts  than a re  co n t ro l  
s u b j e c t s ;  and Cb) the  i n t e n s i t y  of t h e i r  
s u b j e c t i v e  r e a c t i o n s  i s  expec ted  to  be r e l a t e d  
to  headache a c t i v i t y .
4. Does combining the  assessment of major l i f e - e v e n t s  
w i th  the  assessment of minor l i f e - e v e n t s  in c re a se  
the  p r e d i c t i o n  of  p r e s e n t  headache a c t i v i t y ?  
H y p o th e s is : Combining the  assessment of
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major and minor s t r e s s f u l  e v e n ts  i s  
expec ted  to  s ig n  i f i c a n t l y t in c re a s e  the  
p r e d i c t i o n  of headache a c t i v i t y  over t h a t  
from the  assessment of major l i f e - e v e n t s  
a l o n e .
5 .  a .  Do the  groups d i f f e r  in the  i n t e n s i t y  and /o r
type  o f  t h e i r  p r e s e n t  d a i l y  a f f e c t i v e  s t a t e s ?
b .  I s  the  i n t e n s i t y  and /o r  type of d a i l y  a f f e c t i v e
s t a t e  r e l a t e d  to  the  number o r  amount of major
an d /o r  minor s t r e s s f u l  l i f e - e v e n t s ?
c .  I s  the  i n t e n s i t y  an d /o r  type  of d a i ly  a f f e c t i v e  
s t a t e  r e l a t e d  to  p r e s e n t  headache a c t i v i t y ?
H ypotheses: ( a )  Headache groups a r e  expec ted  
to  ex p e r ien ce  g r e a t e r  a n x i e ty ,  d e p r e s s io n ,  and 
h o s t i l i t y  than c o n t r o l s ;  <b) a l though  
s i g n i f l e a n t  between-headaches groups 
d i f f e r e n c e s  a r e  not expec ted ,  p a s t  r e s e a rc h  
f in d in g s * s u g g e s t  t h a t  the  headache groups 
shou ld  f a l l  on a continuum w ith  th e  te n s io n  
headache group e x p e r i e n c in g  the  most in te n se  
a f f e c t i v e  response  fo l low ed  by th e  mixed and then 
th e  m ig ra ine  group; <c) the  i n t e n s i t y  of the  
a f f e c t i v e  r e sp o n se s  i s  expec ted  to  be p o s i t i v e l y  
r e l a t e d  t o  th e  amount/number of d a i l y  s t r e s s C o r s )  
w ith  th e  headache s u b j e c t s  ev id en c in g  s i g n i f i c a n t l y  
more in te n s e  re sp o n se s  than the  c o n t r o l s ;  and (d) 
the  type of a f f e c t i v e  response  i s  not expec ted  to
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be r e l a t e d  t o  headache a c t i v i t y  nor to  any 
p a r t i c u l a r  headache d i a g n o s i s .
6. Do th e  headache groups d i f f e r  in  the  
amount/number of  d a i l y  s t r e s s ( o r s )  
they ex p e r ien ce  one and two days 
p re c e d in g  t h e i r  headache a s  
compared to  the  amount/number of 
d a l l y  s t r e s s < o r s )  they  ex p e r ien ce
on headache days?
H ypothes is ;  S i g n i f i c a n t  w i th in -g ro u p  
d i f f e r e n c e s  a c r o s s  days a r e  expec ted  
w i th  r e s p e c t  t o  both  the  number 
of s t r e s s o r s  i n d i v i d u a l s '  ex p e r ien ce  and 
t h e i r  s u b j e c t i v e  r e a c t i o n s  to  s t r e s s .  
S p e c i f i c a l l y ,  t e n s io n  headache s u f f e r e r s  a re  
ex p ec te d  to  ex p e r ien ce  t h e i r  g r e a t e s t  
amount/number of s t r e s s C o r s )  on headache 
days while  m ig ra in e  s u f f e r e r s  a re  expec ted  
to  ex p e r ien ce  t h e i r  g r e a t e s t  amount/number 
of s t r e s s C o r s )  one o r  two days p r i o r  to  t h e i r  
h ea d ac h es .
7. Do the  headache groups d i f f e r  in the  
i n t e n s i t y  o r  type of a f f e c t i v e  s t a t e
they ex p e r ien ce  one and two days p reced in g  
t h e i r  headache a s  compared to  headache 
days?
H y p o th e s i s ; Although s i g n i f i c a n t
between-groups d i f f e r e n c e s  in the
i n t e n s i t y  of and type of a f f e c t i v e
response  a re  not  expec ted ,  w i th in -g ro u p
d i f f e r e n c e s  in the  i n t e n s i t y  of  a f f e c t i v e  re sp o n ses
a r e  expec ted  a c r o s s  headache and nonheadache days .
S p e c i f i c a l l y ,  t e n s io n  headache s u f f e r e r s  a re
expec ted  to  ex p e r ien ce  t h e i r  most in te n se
a f f e c t i v e  s t a t e s  on headache days while
m igra ine  s u f f e r e r s  a r e  expec ted  to  exper ience
t h e i r  most in te n s e  a f f e c t i v e  s t a t e s
one o r  two days p r i o r  t o  t h e i r  headaches .
Method
S u b le c ta
Twenty m ig ra in e ,  20 muse1 e - c o n t r a c t  i o n , 20 mixed 
m ig ra ine  and muse I e - c o n t r a c t  ion ,  and 20 c o n t ro l  s u b j e c t s  
p a r t i c i p a t e d  in the  p r e s e n t  s tu d y .  The age and sex 
c h a r a c t e r i s t i c s  of th e  groups a r e  p r e s e n te d  in Table 1. 
These s u b j e c t s  p a r t i c i p a t e d  in t h i s  p r o j e c t  a s  p a r t  of a 
l a r g e r ,  ongoing p r o j e c t  i n v e s t i g a t i n g  v a r io u s  causes  of 
headaches .  The p a r t i c i p a n t s  in t h i s  l a r g e r  p r o j e c t  were 
r e c r u i t e d  by means of  a local  newspaper a r t i c l e ,  
c i r c u l a t e d  in the  Baton Rouge, LA and su r ro u n d in g  a r e a ,  
t h a t  s o l i c i t e d  in d iv i d u a l s  to  become involved in a s tudy  
i n v e s t i g a t i n g  the  ca u ses  of headaches ,  and by r e f e r r a l s  
from p r i v a t e  p h y s i c i a n s  in th e  community. Upon an 
i n d i v i d u a l ' s  i n i t i a l  phone c o n ta c t  s / h e  p rov ided  the 




Age and Sex Composition of Diagnostic Groups
Group Male Female M Age
Control 7 13 35.75
Migraine 2 18 41.10
Mixed 3 17 38.95
Muse1 e-contract 1on 6 14 42.10
Total 18 62
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(Appendix A). P o t e n t i a l  p a r t i c i p a n t s  were r e q u i r e d  to  
have had a  n e u r o lo g ic a l  s c r e e n in g  in c lu d in g  a t  l e a s t  a CAT 
scan  a n d /o r  a s k u l l  x - r a y  a n d /o r  an e lec t ro e n c e p h a lo g ra m ,  
in  o r d e r  t o  r u l e  out p h y s i c a l / o r g a n i c  c a u s e s  of t h e i r  
h ead ach es ,  p r i o r  t o  b e in g  a c c e p te d  f o r  p a r t i c i p a t i o n  in 
th e  p r o j e c t .  A number of  c o n d i t i o n s  t h a t  a u t o m a t i c a l l y  
exc luded  i n d i v i d u a l s  from b e in g  p o t e n t i a l  p a r t i c i p a n t s  in 
th e  s tu d y  a t  t h i s  p o i n t  were;  a d i a g n o s i s  o f  
temporomandibular  j o i n t  syndrome; s t r u c t u r a l  o r  p h y s ic a l  
trauma ( e . g .  p in ch ed  nerves , ,  co n cu ss io n )  a s s o c i a t e d  w i th  
the  o n s e t  of the  headache h i s t o r y  o r  th e  e x a c e rb a t io n  of 
th e  headache symptoms; and s i n u s  headaches  t h a t  the  
in d iv id u a l  co u ld  not d i s t i n g u i s h  from m ig ra in e  o r  
muse1 e - c o n t r a c t  ion h ea d ach es .  Fo l low ing  the  te lep h o n e  
c o n t a c t ,  p o t e n t i a l  p a r t i c i p a n t s  were sc h ed u le d  f o r  an 
i n t e r v i e w  f o r  th e  p u rp o se s  of d e te rm in in g  a d i a g n o s i s  of 
t h e i r  h eadaches  and fo rm a l ly  i n c lu d in g  o r  e x c lu d in g  them 
from th e  p r o j e c t ,  based  on the  s e l e c t i o n  c r i t e r i a  
d e s c r i b e d  below. During t h i s  second ,  p e r s o n a l ,  in t e rv i e w  
s e s s i o n ,  p o t e n t i a l  p a r t i c i p a n t s  s ig n e d  a consen t  form 
(Appendix B) e x p l a i n i n g  th e  p u rp o ses  and p r o c e d u re s  of  the  
d i a g n o s t i c  in t e r v i e w .  P a r t i c i p a n t s  who met th e  In c lu s io n  
c r i t e r i a  were r e q u e s t e d  to  a s s i s t  in the  r e c r u i tm e n t  of  a 
nonheadache c o n t ro l  s u b j e c t  ( f r i e n d  o r  n o n - f i r s t - d e g r e e  
r e l a t i v e )  of  t h e i r  same sex and approxim ate  age ( + / -  5 
y e a r s ) .  Matching on the  v a r i a b l e s  of  age and sex h as  been 
s u g g e s te d  by B lanchard  and A ndras ik  (1982) f o l lo w in g  t h e i r
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in -d ep th  l i t e r a t u r e  review on the  problems appa ren t  in 
headache r e s e a r c h  methodology. The headache p a r t i c i p a n t s ' ' 1 
in c lu s io n  in the  p r o j e c t ,  however,  was not c o n t in g e n t  on 
t h e i r  su c c e s s  in p ro c u r in g  a c o n t ro l  s u b j e c t .  The d a t a  
from the  f i r s t  20 nonheadache c o n t ro l  s u b j e c t s ,  who, a s  a 
group, d id  not s i g n i f i c a n t l y  d i f f e r  from the  headache 
groups on the  v a r i a b l e s  of age and sex and who 
s u c c e s s f u l l y  completed the  assessment phase of the  p r o j e c t  
( d e s c r ib e d  below),  were s e l e c t e d  fo r  in c lu s io n  in the  d a ta  
a n a ly s e s .  Headache p a r t i c i p a n t s  were o f f e r e d  a minimum of 
10 t rea tm en t  s e s s i o n s ,  a t  no c o s t  t o  them, as  rem unera t ion  
fo r  t h e i r  p a r t i c i p a t i o n  in the  p r o j e c t .  Th is  t r ea tm en t  
was p ro v id ed  a s  p a r t  of  an o th e r  ongoing r e s e a r c h  p r o j e c t  
i n v e s t i g a t i n g  t r e a tm en t  approaches  f o r  headaches.
In c lu s io n  c r i t e r i a . Each p o t e n t i a l  headache 
p a r t i c i p a n t  was independen t ly  in te rv iew ed  and d iagnosed  by 
a d o c to ra l  s tu d e n t  in c l i n i c a l  psychology u s in g  a 
s t r u c t u r e d  headache in ta k e  form (Appendix C) and by a 
b o a r d - c e r t i f i e d  n e u r o l o g i s t .  Headache v o lu n te e r s  were 
inc luded  in the  p r o j e c t  i f  they r e c e iv e d  i d e n t i c a l  
independent d ia g o ses  from the  n e u r o lo g i s t  and the  c l i n i c a l  
psychology d o c to ra l  s t u d e n t .  Those who r e c e iv e d  d i f f e r e n t  
d iagnoses  bu t  f o r  whom th e se  d i s c r e p a n c i e s  cou ld  be 
r e s o lv e d ,  by a confe rence  between th e  two d i a g n o s t i c i a n s ,  
were a l s o  in c lu d ed .
The in c lu s io n  c r i t e r i a  f o r  each group were based  on 
the  d e s c r i p t i o n s  p rov ided  by the  Ad Hoc Committee on
C l a s s i f i c a t i o n  of Headache <1962) and a d d i t i o n a l  
in fo rm at ion  p ro v id ed  by Diamond and D a le s s io  (1978) ,  which 
a re  c o n s i s t e n t  w ith  those  used  by p re v io u s  r e s e a r c h e r s  
( e . g .  Andrasik e t  a l . ,  1982; P h i l l i p s  & Hunter,  1981).
The in c lu s io n  c r i t e r i a  were a s  fo l lo w s :
1. m ig ra ine  h eadache : Occurrence of a t  l e a s t  two
headaches per  month which may or  not be p receded  by 
prodromata ( e . g . ,  v i su a l  or  a u d i to r y  e x p e r i e n c e s ,  
p a r e s t h e s i a s )  and a re  c h a r a c t e r i z e d  by a t  l e a s t  
th r e e  of the  fo l lo w in g :  (a )  u s u a l ly  u n i l a t e r a l
o n s e t ;  (b)  d e s c r ib e d  a s  th ro b b in g  or  p u l s a t i n g ;  (c )  
accompanied by nausea or  vom it ing ,  a n o re x ia ,  
c o n s t i p a t i o n ,  o r  d i a r r h e a ;  (d)  accompanied by 
in c re a s e d  s e n s i t i v i t y  to  l i g h t ,  sounds,  o r  odors ;
( e )  a  h i s t o r y  of m igra ine  in one o r  more 
f i r s t - d e g r e e  r e l a t i v e s .
2. m u s c le - c o n t r a c t i  on head ac h e : occu rrence  of an
average  o f  a t  l e a s t  two headaches p e r  week t h a t  a re  
d e s c r ib e d  as  a d u l l ,  c o n s ta n t  ach ing  pa in  a n d /o r  as  
a t i g h t n e s s ,  cap -  o r  b a n d - l i k e  p r e s s u r e  on the  
head .  In a d d i t i o n ,  i n d i v i d u a l s  shou ld  r e p o r t  no 
more than one of the  fo l lo w in g  v a s c u la r  symptoms: 
u n i l a t e r a l  p a in ,  nausea ,  th ro b b in g  p a i n ,  v i su a l  
p rodromata .
3.  mixed m ig ra ine  and muse 1 e- c o n t r a c t  ion 
h ead ac h e : The in d iv id u a l  must c l e a r l y  
i d e n t i f y  t h a t  s / h e  has
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two d i s t i n c t  ty p es  o f  headaches t h a t  meet the  
c r i t e r i a  f o r  both  m ig ra ine  and m u s c le - c o n t r a c t  ion 
headaches  a s  d e s c r ib e d  above.
4. nonheadache c o n t r o l s ; C o n t ro ls  were 
p e r m i t t e d  t o  r e p o r t  e x p e r i e n c in g  an average  of  up 
to  s i x  headaches  p e r  y e a r ,  none of which s /h e  
c o n s id e re d  p ro b le m a t ic .
Measures
Headache m o n i to r ing r e c o r d . The headache 
m o n i to r in g  r e c o rd  (Appendix D) i s  a s t r u c t u r e d ,  
n o n s ta n d a rd ize d  form s u b j e c t s  complete on a d a i l y  b a s i s .  
This  r e c o r d in g  form i s  a m od if ied  v e r s io n  of one 
p r e v io u s ly  used  by B ran t ley  (1980) and r e q u i r e s  
i n d i v i d u a l s  to  i n d i c a t e ,  d a i l y ,  whether  o r  not they had a 
headache,  th e  i n t e n s i t y  of  the  headache on a L ik e r t - t y p e  
s c a l e  from 1 ( "m i ld " )  t o  4 ( " s e v e r e " ) ,  and the  d u r a t io n  of 
th e  headache ( i n  h o u r s ) .  The headache r e c o rd  a l s o  
r e q u i r e s  r e sp o n d e n ts  to  p rov ide  in fo rm at ion  concern ing  
o th e r  f a c t o r s  thought to  be a s s o c i a t e d  w i th  headaches .
T h is  a d d i t i o n a l  in fo rm at ion  was not  used  in the  p r e s e n t  
s tu d y .
The L i fe  E xper iences  Survey (LES). The LES 
(Appendix E) (Sarason  e t  a l . ,  1978) i s  a 57 - i tem  
s t a n d a r d i z e d ,  s e l f - r e p o r t  measure t h a t  a sk s  r e sp o n d en ts  to  
i n d i c a t e  which major l l f e - e v e n t s ,  of those  l i s t e d ,  th a t  
they  have ex p e r ien ce d  d u r in g  the  p a s t  12 months. The 
f i r s t  47 i tems a r e  common to  i n d i v i d u a l s  in the  genera l
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p o p u la t io n  and a r e  very s i m i l a r  to  i tems on th e  SRRS 
(Holmes 8. Rahe, 1967). The l a s t  10 i tems a re  more 
s p e c i f i c  to  a s tu d e n t  p o p u la t io n  and w i l l  not be used  in 
the  p r e s e n t  s tu d y .  The LES p ro v id e s  an index of  the 
number of major l i f e - e v e n t s  which have o cc u r red  and a l low s  
i n d i v i d u a l s  to  r e c o rd  t h e i r  s u b j e c t i v e  r a t i n g s  of the 
impacts of th e se  e v e n ts  on a L i k e r t - t y p e  s c a l e  from -3  
( "ex trem ely  n e g a t iv e " )  to  +3 ("ex t rem ely  p o s i t i v e " ) .  This  
r a t i n g  s c a l e - w i l l  a l low  the s e p a r a t io n  of a v e r s iv e  e v e n ts  
from p le a s a n t  e v e n ts  in c o n t r a s t  to  the  SRE or  SRRS which 
lumps a l l  e v e n ts  i n to  one s c o re .  As p r e v io u s ly  mentioned 
in the  l i t e r a t u r e  rev iew ,  i t  appears  to  be the  more 
a v e r s iv e  e v e n ts  t h a t  c o r r e l a t e  w i th  n e g a t iv e  a f f e c t i v e  
s t a t e s  and symptoms. In a d d i t i o n ,  re sp o n d en ts  i n d i c a t e  
d u r in g  which 6-month time p e r io d  ( i . e . ,  the  most r e c e n t  or  
l e a s t  r e c e n t  d u r in g  th e  p r e v io u s  12 months) each event 
o cc u r red  ( t h e  SRE and SRRS do not a l low  t h i s  s e p a r a t i o n ) .  
Subsequen t ly ,  the  LES p ro v id e s  th r e e  s c o r e s ;  one f o r  
p o s i t i v e  change, one f o r  n e g a t iv e  change, and a t o t a l  
change s c o re  fo r  each 6-month p e r io d  a s  well a s  f o r  the  
e n t i r e  12-month p e r io d .  Negative  change s c o re s  from the  
LES have been found to  c o r r e l a t e  w ith  a n x ie ty  and 
d e p re s s io n  (Sarason e t  a l . ,  1978),  a t t i t u d e s  of mothers of 
a t - r i s k  i n f a n t s  (C rn ic ,  Greenberg, Ragozin & Robinson, 
1980), job  s a t i s f a c t i o n  (Sarason  8. Johnson,  1979), 
academic achievement (Sarason e t  a l . ,  1978),  and menstrual  
d iscom for t  ( S i e g e l ,  Johnson 8. Sarason ,  1979).
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The D a l ly. S t r e s s  Inven tory  (D S I) . The DSI 
(Appendix F) (B ra n t le y ,  Waggoner, Jones ,  & Rappaport ,  in 
p r e s s )  i s  a 58 - i tem  s t a n d a r d i z e d ,  s e l f - r e p o r t  measure t h a t  
a s s e s s e s  r e l a t i v e l y  minor d a l l y  s t r e s s f u l  e v e n t s ,  fo r  
example, arguments,  s o c ia l  p r e s s u r e s ,  and jo b  s t r a i n s ,  
t h a t  occur d u r in g  a 24-hour time p e r io d .  Respondents r a t e  
the  s t r e s s f u l  n e s s  of  each event  they ex p e r ien ced  on a 
L ik e r t - t y p e  s c a l e  from 1 ( "o cc u r red  but  was not 
s t r e s s f u l " )  to  7 ("caused  me to  p a n i c " ) .  The inventory  
p ro v id e s  th r e e  d a i ly  s t r e s s  s c o re s :  the number of
s t e s s f u l  e v e n ts  t h a t  a re  ex p e r ien ced ;  the  t o t a l  sum of th e  
r a t i n g s  t h a t  a r e  given to  the  i tems endorsed ;  and the 
average  of the  r a t i n g s  t h a t  a re  given to  th e  i tems 
endorsed .  The items on t h i s  s c a l e  a r e  d i f f e r e n t  than 
those  on the  LES and tap  l e s s  s e v e re  but  p o t e n t i a l l y  more 
f r e q u e n t ly  encoun te red  s t r e s s f u l  ev e n ts  (B ran t le y  e t  a l . ,  
in p r e s s ) .  T h is  s c a l e  has  been found to  have t e s t - r e t e s t  
r e l i a b i l i t y  c o e f f i c i e n t s  in the  low .60s ,  s u g g e s t in g  th a t  
i t  i s  more of a " s t a t e "  measure and has  the  a b i l i t y  to  
f l u c t u a t e  d a i l y ,  and to  s i g n i f i c a n t l y  c o r r e l a t e  w ith  state> 
a n x ie ty  and a monthly measure of d a i l y  s t r e s s  (B ran t ley  e t  
a l . ,  in p r e s s ) .  In a d d i t i o n ,  i t  h a s  been found to  
d i s c r i m in a t e  between headache and nonheadache con t ro l  
s u b j e c t s  a s  well  a s  between i n d i v i d u a l s  p roduc ing  abnormal 
compared to  normal MMPI p r o f i l e s  (B ran t ley  e t  a I . ,  1984). 
The a u th o r s  p rov ide  normative d a t a  f o r  an a d u l t  sample.
The M ul t ip le  A ffec t  Ad.) e c t i v e C h e c b L i s t  .(MAACL) .
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The MAACL (Appendix G), "today" v e r s io n  (Zuckerman &
Lubin, 1965), i s  a c h e c k l i s t  of 132 a d j e c t i v e s .  I t  
measures day to  day changes in th r e e  a f f e c t s :  a n x i e ty ,
d e p r e s s io n ,  and h o s t i l i t y .  Th is  s c a l e  h as  been found to 
have h igh  in t e r n a l  c o n s i s te n c y  ( .7 9  to  . 9 2 ) .  The 
t e s t - r e t e s t  r e l i a b i l i t y  c o e f f i c i e n t s  fo r  the  an x ie ty  
( . 2 1 ) ,  d e p re s s io n  ( . 2 1 ) ,  and h o s t i l i t y  ( .1 5 )  s c a l e s  
su g g es t  t h a t  " t h i s  t e s t  i s  p a r t i c u l a r l y  s u i t a b l e  f o r  the  
s tudy  of  emotions . . .  where the  measures may be expected  
to  change markedly a s  a fu n c t io n  of changing e x te rn a l  or 
in t e r n a l  events"  (Zuckerman, Lubin, Vogel, & V a le r iu s ,  
1964, p .  423).  Research w i th  the  MAACL h as  found i t  to  be 
s e n s i t i v e  to  e x p e r im e n ta l ly  induced a f f e c t i v e  s t a t e s  
caused  by d i s t u r b i n g  movies,  t h r e a t  o f  exam ina t ion ,  r e a l  
exam ina t ion ,  and t h r e a t  of low g rades  (Zuckerman e t  a l . ,  
1964), and to  h y p n o t i c a l l y  Induced a n x ie ty  ( L e v i t t ,  den 
B r e e i j e n ,  & P ersky ,  1960) and h o s t i l i t y  (Zuckerman e t  a l . ,  
1964). In a d d i t i o n ,  i t  has  been found to  be s i g n i f i c a n t l y  
r e l a t e d  to  s t r e s s  in p e rc e p tu a l  i s o l a t i o n  (Zuckerman, 
A lb r ig h t ,  Marks, & M i l l e r ,  1961), to  s t r e s s  in response  to  
c h i l d b i r t h  (Zuckerman, G ard ine r ,  Vandiveer ,  B a r r e t t ,  & den 
B r e e i j e n ,  1963), and to  MAS s c o r e s  (Zuckerman, 1960). 
F u r th e r ,  i t  has  been shown to  d i s c r i m in a t e  p s y c h i a t r i c  
p a t i e n t s  from normals  (Zuckerman, Lubin, 8. Robins,  1965) 
and to  be a v a l i d  outcome measure of s t r e s s  r e d u c t io n  
fo l lo w in g  pharmacologica l  t r e a tm en t  f o r  a n x ie ty  and 
d ep re s s io n  (Hankoff ,  R udorfe r ,  & P a le y ,  1962; Zuckerman e t
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a l . ,  1965). Normative d a t a  i s  a v a i l a b l e  f o r  sev e ra l  
normal and p s y c h i a t r i c  samples .
Procedure
Following the  d i a g n o s t i c  p ro ce d u re s ,  those  headache 
s u b j e c t s  in c lu d ed  in the  p r o j e c t  were schedu led  to  a t t e n d  
th r e e  2-hour  group assessment s e s s i o n s ,  each s e p a r a t e d  by 
2-week i n t e r v a l s .  The headache p a r t i c i p a n t s  were asked to  
b r i n g  t h e i r  c o n t ro l  p a r t i c i p a n t ,  i f  they were su cces s fu l  
in t h e i r  r e c ru i tm e n t  of one, to  the  f i r s t  and the  two 
subsequent  assessment s e s s i o n s .  The c o n t ro l  sample was 
t r e a t e d  e x a c t l y  th e  same as  the  headache p a r t i c i p a n t s  
th roughout th e se  t h r e e  s e s s i o n s .
During the  f i r s t  assessment s e s s i o n ,  the  p a r t i c i p a n t s  
were a s s ig n e d  a p r o j e c t  number and t h e i r  w r i t t e n  informed 
consen t  (Appendix H) was o b ta in e d .  The p r o j e c t  was 
ex p la in e d  to  them in d e t a i l  a t  t h a t  time and any q u e s t io n s  
they  had were answered. In a d d i t i o n ,  p a r t i c i p a n t s  
completed a demographic in fo rm at ion  form (Appendix I)  and 
were g iven i n s t r u c t i o n s  f o r  com plet ing  the  headache 
m o n i to r in g  r e c o r d ,  the  DSI, and the  MAACL. They were 
i n s t r u c t e d  to  complete th e se  forms d a i l y ,  " s t a r t i n g  
to d ay " ,  th roughout  the  e n t i r e  4 weeks of the  p r o j e c t .  
P a r t i c i p a n t s  were I n s t r u c t e d  to  complete th e se  forms a f t e r  
7:00 P.M. but b e fo re  r e t i r i n g  each evening  and were t o l d  
t h a t  t h e i r  r e sp o n se s  shou ld  r e f l e c t  the  e n t i r e  p re v io u s  24 
h o u rs .  This  response  t im e-frame was p rov ided  in an e f f o r t  
to  produce conform ity  in responding  a c ro s s  s u b j e c t s .  As
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p a r t  of  the  l a r g e r ,  ongoing p r o j e c t ,  the  p a r t i c i p a n t s  a l s o  
completed a v a r i e t y  of  o th e r  s e l f - r e p o r t  p sy c h o lo g ica l  
measures  d u r in g  t h i s  s e s s i o n .  As they  l e f t  t h i s  s e s s i o n ,  
they were p ro v id ed  w ith  enough d a i l y  forms f o r  14 days of 
r e c o r d in g s  and given i n s t r u c t i o n s  t o  b r in g  them back with  
them to  the  second assessment s e s s io n  to  be h e ld  in two 
weeks.
During the  second assessment s e s s i o n ,  a l l  d a i l y  
r e c o rd in g  m a t e r i a l s  from the  p r e v io u s  2 weeks were 
c o l l e c t e d  and r e p la c e d  w ith  l i k e  forms f o r  th e  second two 
weeks of r e c o rd in g .  The forms from the  f i r s t  2 weeks were 
in sp e c te d  f o r  com ple teness  and to  de te rm ine  i f  the  
i n s t r u c t i o n s  were a c c u r a t e ly  fo l low ed .  Any problems th a t  
were i d e n t i f i e d  were d i s c u s s e d  w ith  the  group and 
a d d i t i o n a l  i n s t r u c t i o n s  were p ro v id ed  b e fo re  the  
p a r t i c i p a n t s  l e f t  t h i s  s e s s i o n .  The p a r t i c i p a n t s  
completed a n o th e r  s e t  of s e l f - r e p o r t  p sycho log ica l  
measures  a s  p a r t  of th e  l a r g e r  ongoing p r o j e c t .  At the  
end o f  t h i s  s e s s i o n ,  they were i n s t r u c t e d  to  r e t u r n ,  with  
t h e i r  d a i l y  r e c o rd in g  forms, f o r  the  t h i r d  and l a s t  
assessment s e s s io n  in 2 weeks.
During th e  l a s t  assessm ent  s e s s i o n ,  a l l  d a i l y  
r e c o rd in g  m a t e r i a l s  were c o l l e c t e d  and in s p e c te d .
Noncompliant p a r t i c i p a n t s ,  excep t  co n t ro l  s u b j e c t s ,  were, 
a t  t h i s  t im e,  r e q u e s te d  to  complete  an a d d i t i o n a l  2 weeks 
of d a i l y  forms b e fo re  t r e a tm en t  would be p ro v id ed .  In 
a d d i t i o n ,  a l l  p a r t i c i p a n t s  completed the LES as  the
i n s t r u c t i o n s  in d i c a t e d .  A f i n a l  s e t  of a d d i t io n a l  
s e l f - r e p o r t  p sy ch o lo g ica l  measures were a l s o  a d m in is t e r e d  
as  p a r t  of the  l a r g e r ,  ongoing p r o j e c t .  At the  end of 
t h i s  s e s s i o n ,  headache p a r t i c i p a n t s  were a s s ig n e d  to  a 
t r e a tm en t  group w ith  the  i n s t r u c t i o n s  t h a t  they  would.be 
c o n t a c t e d  w i th in  the  nex t  2 weeks.
As a r e s u l t  of the  above p ro ced u re ,  headache and 
c o n t ro l  s u b j e c t s  p rov ided  fo u r  co n secu t iv e  weeks o f  d a i l y  
in fo rm at ion  co n cern in g  t h e i r  headache a c t i v i t y ,  the  amount 
and number of  d a l l y  s t r e s s C o r s )  they expe r ienced ,  and 
t h e i r  d a i l y  a f f e c t i v e  s t a t e s ,  and s c o r e s  from a major 
l i f e - e v e n t s  measure.
Resu1t s
Data Redu c t i o n s
The headache m o n i to r in g  r e c o r d . The number of 
headaches an in d iv id u a l  ex p e r ien ced  d u r ing  the  4 weeks of 
m o n i to r in g  were t o t a l e d  a c r o s s  a l l  days to  p rov ide  the  
headache f requency sc o re  CHAF). The “I" to  "4" i n t e n s i t y  
r a t i n g  p e r  headache p ro v id ed  the  d a i ly  headache i n t e n s i t y  
s c o re  <HAI). S i m i l a r l y ,  the  d u ra t io n  ( i n  hou rs )  of each 
headache p ro v id ed  th e  d a i l y  headache d u ra t io n  s c o re  CHAD).
The MAACL. The th r e e  d a i l y  a f f e c t  s c o re s  from 
the  MAACL p ro v id ed  s e p a r a t e  d a i l y  s c o re s  fo r  a n x ie ty  
CMAACL-ANX), d ep re s s io n  CMAACL-DEP), and h o s t i l i t y  
CMAACL-HOS). In a d d i t i o n ,  each of the  th r e e  d a i l y  s c o re s  
were t rans fo rm ed  in to  £  s c o r e s ,  w ith  a M = 50 and 
a £11 = 10, and summed to  p ro v id e  an index to  r e f l e c t
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the  i n t e n s i t y  of  an i n d i v i d u a l ' s  d a i l y  t o t a l  n e g a t iv e  
a f f e c t i v e  s t a t e  CMAACL-INT). The t r a n s fo rm a t io n  of th e se  
s c o r e s  to  s t a n d a r d  s c o re s  was c a r r i e d  out  in o rd e r  to  
p la c e  the  d i f f e r e n t  means and s t a n d a r d  d e v i a t i o n s  of  the  
th r e e  s e p a r a t e  MAACL s c o re s  on an e q u iv a le n t  s c a l e  (Cohen 
& Cohen, 1975). The mean and s t a n d a r d  d e v i a t i o n  of the  
t o t a l  sample (£1 = 80) were used  in o b ta in in g  th e se  
t rans fo rm ed  s c o r e s .
The LES_and DSI. Responses to  the  LES were 
reduced  in two ways: ac co rd in g  to  the  number of ev e n ts
endorsed  and acco rd in g  to  th e  s u b j e c t i v e  r a t i n g s  t h a t  were 
given to  the  i tems endorsed .  Scores  r e f l e c t i n g  the  number 
of e v e n t s  endorsed  inc luded :  ( a )  the number of ev e n ts
endorsed  a s  hav ing  o ccu r red  d u r in g  th e  p re v io u s  12 months 
and t h a t  were given a n e g a t iv e  s u b j e c t i v e  r a t i n g  by the  
respondent  (TOTAL NEG NUM); (b)  the  number of e v e n ts  
endorsed  a s  hav ing  occu rred  d u r in g  the  1 e a s t  r e c e n t  6 
months and t h a t  were given a n e g a t iv e  s u b j e c t i v e  r a t i n g  
(NEG NUM FIRST)? and (c )  th e  number of e v e n ts  endorsed  as  
hav ing  o cc u r red  d u r in g  the  most r e c e n t  6 months and 
t h a t  were g iven a n e g a t iv e  s u b j e c t i v e  r a t i n g  (NEG NUM 
LAST). S cores  r e f l e c t i n g  th e  amount of s u b j e c t i v e  s t r e s s  
ex p e r ien ce d  a s  a r e s u l t  of each item endorsed  inc luded :
( a )  the  sum of the  r a t i n g s  o f  the  n e g a t iv l e y  r a t e d  e v e n ts  
t h a t  o ccu r red  d u r in g  the  e n t i r e  p re v io u s  12 months (TOTAL 
NEG SUM); (b)  the  sum of the  r a t i n g s  of  the  n e g a t iv e ly  
r a t e d  e v e n ts  t h a t  o cc u rred  d u r in g  the  1 e a s t  r e c e n t  6
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months (NEG SUM FIRST); and (c )  th e  sum of  th e  r a t i n g s  of 
the  n e g a t iv e ly  r a t e d  ev e n ts  t h a t  o ccu r red  d u r in g  the  
most r e c e n t  6 months <NEG SUM LAST).
Responses to  the  DSI p ro v id ed  two d a i l y  s t r e s s  
s c o r e s :  the  number of  i tems endorsed  (DSI-FREQ) and the  
sum of  the  impact r a t i n g s  t h a t  were given to  the  endorsed  
i tems (DSI-SUM). The t h i r d  s co re  p ro v id ed  by th e  DSI, 
average impact r a t i n g ,  was not used  in the  p r e s e n t  
a n a ly s e s  because of i t s  in te rdependency  w ith  th e  DSI-FREQ 
and DSI-SUM s c o re s
Comparisons Between Groups  on Ace and Sex
Groups were compared w ith  r e s p e c t  t o  t h e i r  sex 
com posit ion  w i th  a c h i - s q u a re  a n a l y s i s .  No d i f f e r e n c e s  
between the  fo u r  g roups were found w ith  r e g a rd  to  sex ,  
X2 ( 3 t H = 80) = 4 .8 7 ,  a  > .05 .  Group
d i f f e r e n c e s  w ith  r e g a rd  to  age were examined w ith  a n a l y s i s  
of v a r i a n c e .  The r e s u l t s  of t h i s  a n a l y s i s  were not 
s i g n i f i c a n t  ( see  Appendix J ) .  Thus, the  co n t ro l  group 
does not s i g n i f i c a n t l y  d i f f e r ,  w i th  r e g a r d  t o  age and sex 
com pos i t ion ,  from th e  headache groups.
C o r r e l a t i ons Among The Dependent V a r ia b l e s
A Pearson c o r r e l a t i o n  m a t r ix  was c o n s t ru c t e d  in o rd e r  
to  guide  the  s e l e c t i o n  of th e  most a p p r o p r i a t e  p ro ced u res  
f o r  the  an a ly s e s  of the  d a ta  and t o  guide the  s e l e c t i o n  of 
the  v a r i a b l e s  t o  b e . i n c lu d e d  in th e s e  a n a ly s e s .  All of 
the  s c o re s  on the  dependent measures  f o r  the  t o t a l  sample 
-  80) were inc luded  in t h i s  a n a l y s i s .  The d a i l y
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s c o r e s  from the  headache m o n i to r in g  r e c o rd ,  except  HAF, 
and from the  DSI and the  MAACL were averaged  over  the  28 
days of  the  s tu d y .  The r e s u l t s  a r e  p r e s e n te d  in Table 2. 
The r e s u l t s  of t h i s  a n a l y s i s  revea l  t h a t  some of the 
measures  a re  s i g n i f i c a n t l y ,  and h ig h ly ,  c o r r e l a t e d  with  
each o t h e r .  T h is  i s  p a r t i c u l a r l y  obvious when examining 
the  c o r r e l a t i o n s  of s c o re s  d e r iv e d  from the  same 
measurement in s t ru m e n t ,  f o r  example, between the  LES 
s c o r e s  and between the  MAACL s c o r e s ,  which o f t e n  exceeded 
.80 .  As a r e s u l t ,  the  a n a ly s e s  t h a t  fo l low  tak e  the 
i n t e r r e l a t e d n e s s  of th e s e  s c o r e s  in to  c o n s id e r a t i o n  when 
p o s s i b l e .  The only s i g n i f i c a n t  c o r r e l a t i o n s  between 
s c o re s  from d i f f e r e n t  measurement in s t ru m en ts  appeared  
between the  MAACL s c o r e s  and the  LES s c o r e s .  In g e n e r a l , 
th e se  s i g n i f i c a n t  c o r r e l a t i o n s  sugges t  t h a t  the  g r e a t e r  
the  number of n e g a t iv e ly  r a t e d  major I i f e - e v e n t s  t h a t  
i n d i v i d u a l s  endorsed  and the  g r e a t e r  the  n e g a t iv e  Impact 
of th e se  e v e n t s ,  the  more an x io u s ,  d ep re ssed ,  and h o s t i l e  
i n d i v i d u a l s  r e p o r t e d  they were.  However, the  c o r r e l a t i o n s  
between th e se  s c o re s  a re  modest ,  s h a r in g  l e s s  than 10% 
common v a r ia n c e  ( s e e  Table 2 ) .  Of the  dependent measures 
used  in the  p r e s e n t  s tu d y ,  only the  DSI-FREQ sco re  
s i g n i f i c a n t l y  c o r r e l a t e d  with  any headache a c t i v i t y  s c o re .  
This  s i g n i f i c a n t  c o r r e l a t i o n  in d i c a t e d ,  c o n t r a ry  to  
e x p e c t a t i o n s ,  t h a t  a s  the  number of  d a i l y  s t r e s s o r s  
endorsed  in c re a s e d ,  the  number of headaches r e p o r t e d  
dec re ased .
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Table 2
Pearson C orrelation Matrix Among_Headache A ctiv ity . 
S tress., and Affect Measures for -the_TO-tai ..Sample
Headache A c tiv ity ' DSIb MAACL=
Measure Freq In t Dur FREQ SUM Anx Dep Hos Int
Headache
A ctiv ity
Freq -  .61— .50— -.25" -.13 .10 .17 -.01 .09
In t -  .73"** i to 0 1 o to .11 .14 .05 .11
Dur -.1 6  .01 .10. ■ .15 .05 .11
DSI
FREQ .84—-.04 -.12 .02 -.05
SUM - .19 .02 .05 .09
MAACL
Anx - *t
COCO» .71 — .92—
Dep - .82— .97*"
H o a .91 —
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Table 2 (c o n 't )
LES NEG NUM* LES NEG SUM*
Measure FIRST LAST TOTAL FIRST LAST TOTAL
Headache
A ctiv ity
Freq -.03 .03 .01 -.0 5 .06 .03
Int -.04 .01 .02 -.0 3 .05 .02
Dur -.05 -.0 5 -.0 7 -.04 -.0 2 -.0 3
DSI
FREQ .17 -.01 .10 .15 -.04 .05
SUM .21 .11 .20 .19 .09 .17
MAACL
Anx .21 .23" .31*- .20 .26- .32—
Dep .25* .17 .28— .23" .18 .26*
Hos .24" .11 .23- .18 .10 .18
In t .25* .18 .29— .21 .19 .27""
LES NEG NUM
LAST .03 .61 — .95— .02 .51 —
FIRST .82— .05 .95— .82—
TOTAL * . 5 9 - .7 7 - .94—
78
Table 2 (c o n 't )
LES NEG SUM
LAST -  .04 .56
FIRST -  .85
Note. N = 80.
‘ Scores represent the number of headaches over 28 days (Freq), 
average of ra tin g s  of in te n s ity  from 1 ("m ild") to  4 ("severe") 
per headache ( I n t ) ,  and average duration (in  hours) per headache 
(Dur).
^Scores from the Daily S tre ss  Inventory, averaged over 28 days.
cAnxiety (Anx), depression (Dep), and h o s t i l i ty  (Hos) scores from 
the M ultiple Affect Adjective C heclis t, averaged over 28 days. 
These three scores were transformed to  £  scores and summed to 
provide a score rep resen ting  to ta l combined negative a ffe c t ( I n t ) .
^Scores from the L ife Experiences Survey ind icating  the number 
of negatively  ra ted  events endorsed during the most recent 
6-month time period (LAST), the le a s t recent 6-month time period 
(FIRST), and the to ta l of these two time periods (TOTAL).
‘ Scores from the L ife Experiences Survey ind icating  the sum of 
the negative ra tin g s  given to the items endorsed fo r the most 
recent 6-month time period  (LAST), the le a s t recent 6-month time 
period (FIRST), and the to ta l of these two time periods (TOTAL).
"E < .05. —£ < .01.
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Group D i f f e re n c e s  i_n._Headache A c t iv i ty
Because of the  s i g n i f i c a n t  i n t e r c o r r e l a t i o n s  between 
th e  HAF, HAI, and HAD s c o r e s ,  group d i f f e r e n c e s  in 
headache a c t i v i t y  were i n i t i a l l y  examined with  
m u l t i v a r i a t e  a n a l y s i s  o f  v a r ia n c e  (MANOVA). For t h i s  
a n a l y s i s ,  th e  HAI and HAD s c o re s  were averaged  over  the  28 
days .  The HAF sc o re  a l r e a d y  r e f l e c t s  the  t o t a l  number of 
headaches over  the  28 days .  Th is  o v e ra l l  a n a l y s i s  was 
s i g n i f i c a n t ,  W ilks '  £ (9 ,  180) = 11.51,  a  < .001, 
i n d i c a t i n g  t h a t  the  fou r  groups d i f f e r e d  on a t  l e a s t  one 
of the  In d ic e s  of headache a c t i v i t y .  In p o s t -h o c  
a n a ly s e s ,  each of  the  th r e e  dependent measures from the  
Headache M onito r ing  Record was compared a c ro s s  the  fou r  
groups u s in g  u n i v a r i a t e  a n a l y s i s  of v a r ia n ce  (ANOVA). The 
r e s u l t s  i n d i c a t e  t h a t  the  four  groups s i g n i f i c a n t l y  
d i f f e r e d  w i th  r e s p e c t  to  headache f requency ,  £ ( 3 ,  76)
= 29 .31 ,  p. < .001,  headache i n t e n s i t y ,  £<3, 76) =
25 .04 ,  £  < .001, and headache d u r a t i o n ,  £<3, 76) =
14.08, a  < .001 ( s ee  Appendix K). Table 3 p r e s e n t s  
the  means and s ta n d a rd  d e v i a t i o n s  f o r  each group on each 
headache a c t i v i t y  measure,  a long  w ith  the  r e s u l t s  of 
p o s t -h o c  T ukey 's  S tu d e n t i z e d  Range (HSD) t e s t s  when the 
i n i t i a l  £  was s i g n i f i c a n t .  The p o s t -h o c  a n a ly se s  
r e v e a le d ,  a s  expec ted  based on the  s e l e c t i o n  c r i t e r i a ,  
t h a t  a l 1 t h r e e  headache groups r e p o r t e d  more headaches 
d u r in g  the  4 weeks than d id  the  c o n t ro l  group and t h a t  the 
muse1 e - c o n t r a c t i o n  group r e p o r t e d  s i g n i f i c a n t l y  more
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headaches  than  both  the  mixed and m ig ra in e  g roups ,  which 
d id  not  d i f f e r  from each o th e r  ( see  Table 3 ) .  In 
a d d i t i o n ,  th e  headache groups d e s c r ib e d  t h e i r  headaches a s  
be in g  s i g n i f i c a n t l y  more In ten se  and of a longer  d u ra t io n  
than those  of th e  c o n t ro l  group. The headache groups d id  
n o t ,  however, d i f f e r  from each o th e r  on headache i n t e n s i t y  
or  headache d u r a t io n .
Group D i f f e re n c e s  in the  Occurrence of S t r e s s f u l  
L i fe -E ven t s .  Subje c t i v e  S t r e s s ,  and A f fe c t iv e  
Responses
D i f f e r e n c e s  between th e  headache and c o n t ro l  groups 
with  r e s p e c t  to  the  occurrence, of s t r e s s f u l  l i f e - e v e n t s ,  
s u b j e c t i v e  s t r e s s ,  and a f f e c t i v e  r e sp o n se s  d u r in g  the  28 
days of the  s tudy  were examined by MANOVA. A MANOVA 
procedure  was used  because ,  a s  shown in Table 2, many of 
the  dependent measures  a re  r e l a t e d  t o  each o th e r  and t h i s  
procedure  accoun ts  f o r  p o s s i b l e  c o r r e l a t i o n s  among the  
dependent measures  w hi le  t e s t i n g  th e  s e t  of  v a r i a b l e s  
s im u l ta n e o u s ly .  The s e t  of dependent v a r i a b l e s  used  in 
t h i s  a n a l y s i s  was: Ca) TOTAL NEG NUM, Cb) NEG NUM FIRST,
<c> NEG NUM LAST, <d) DSI-FREQ, Ce) TOTAL NEG SUM, <f) NEG 
SUM FIRST, <g> NEG SUM LAST, <h) DSI-SUM, Ci) MAACL-ANX, 
(j> MAACL-DEP, and <k) MAACL-HOS. The d a i l y  measures ,  
v a r i a b l e s  d ,  h ,  i ,  j ,  and k ,  were averaged  a c ro s s  the  28 
days f o r  t h i s  a n a l y s i s .  The o v e r a l l  MANOVA was not 
s i g n i f i c a n t ,  Wilks' ' £<27, 199) = .90 ,  a  > .05 .
The group means and s t a n d a rd  d e v i a t i o n s  f o r  each dependent
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M 2 .20c 14.75b 15.10b 20.80.
S 3 4.07 6.89 6.58 7.79
Intensity*1
a • 66t> 2.21* 2 .01 . 2 .03 .
S 3 .79 .51 .54 .68
Durat1 on*
a 1.64b 7.74* 6 .92 . 6.51.
S 3 2.45 4.20 2.86 3.38
Note. Means having d iffe re n t su b sc rip ts  are s ig n if ic a n tly  d iffe ren t a t 
£<.05 using Tukey's HSD te s t .
*£ = 20 fo r each group.
^Number of headaches over 28 days.
“Average in te n s ity  per headache ra ted  from ul" (mild) to  “4" (severe). 
^Average, in hours, per headache.
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v a r i a b l e  a r e  p r e s e n te d  in Table  4.
As p r e d i c t e d ,  t h i s  a n a l y s i s  d id  not revea l  
s i g n i f i c a n t  group d i f f e r e n c e s  w ith  r e s p e c t  to  the  number 
of n e g a t iv e ly  r a t e d  major l i f e - e v e n t s  they  r e p o r t  o r  with  
r e s p e c t  to  the  number of  d a i l y  s t r e s s f u l  e v e n ts  they 
r e p o r t .  Contrary  to  e x p e c t a t i o n s ,  the  headache groups 
a l s o  d id  not d i f f e r  from the  c o n t ro l  group with  r e s p e c t  to  
the  i n t e n s i t y  of t h e i r  s u b j e c t i v e  r e a c t i o n s  t o  major and 
minor s t r e s s f u l  l i f e - e v e n t s  or  w ith  r e s p e c t  to  the  level 
of  a n x i e ty ,  d e p re s s io n ,  and h o s t i l i t y  they expe r ienced  
d u r ing  the  4 weeks of the  s tu d y .  F u r th e r ,  the  means 
p r e s e n te d  in Table 4 do not su p p o r t  the  h y p o th e s i s  t h a t  
the  headache g r o u p s , c o n s i s t e n t  1y f a l l  on a continuum of 
p sy c h o lo g ica l  d i s t r e s s  w ith  museI e - c o n t r a c t  ion headache 
s u f f e r e r s  a t  thfe most d i s t r e s s e d  end and m lg ra in e u r s  a t  
the  l e a s t  d i s t r e s s e d  end. In f a c t ,  muse 1 e - c o n t r a c t  ion 
headache s u f f e r e r s  d id  not s c o re  the  h i g h e s t ,  which 
i n d i c a t e s  the  most d i s t r e s s ,  on any of the  dependent 
v a r i a b l e s .  In a secondary MANOVA, the  v a r i a b l e  MAACL-INT 
r e p l a c e d  the  v a r i a b l e s  MAACL-ANX, MAACL-DEP, and 
MAACL-HOS. Th is  v a r i a b l e  was inc luded  to  determ ine  i f  the  
groups d i f f e r e d  in the  combined degree of  a n x ie ty ,  
d e p r e s s io n ,  and h o s t i l i t y  they ex p e r ien ce d ,  r e g a r d l e s s  of 
th e  s p e c i f i c  type  of a f f e c t .  The th r e e  s e p a r a t e  MAACL 
s c o r e s  were exc luded  from t h i s  a n a l y s i s  because they  a re  
no t  independent of the  MAACL-INT s c o r e .  . The r e s u l t  of 
t h i s  a n a l y s i s  was a l s o  n o n s i g n i f i c a n t ,  W ilks / £<21,
83
Table 4









































































Table 4 <con/ t )
NEG NUM FIRST- 
£1 
£2
NEG NUM LAST" 
£1 
£2




































*H = 20 fo r each group.
^Average of 28 da lly  acorea from the M ultiple Affect A djective 
Check1ia t .
cAverage of da ily  MAACL acorea tranaforraed to  t acorea and 
aunaned.
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^Average of 28 daily scores from the Daily Stress Inventory.
"Number of negatively rated events endorsed during 7-12 months on 
the Life Experiences Survey (LES).
*Number of negatively rated events endorsed during 0-6 months on the 
LES.
*Total number of negatively rated events from the LES.
hSum of negative ratings of events for 7-12 month period on the LES.
'Sum of negative ratings of events for 0-6 month period on the LES.
JTotal sum of negative ratings of events from the LES.
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202) = .87 ,  el > -05, i n d i c a t i n g  t h a t  t h e r e  a re  no 
s i g n i f i c a n t  group d i f f e r e n c e s .  The group means fo r  
MAACL-INT a re  a l s o  inc luded  in Table 4. The h y p o th e s i s  
t h a t  headache groups d i f f e r  in th e  degree  of  t h e i r  
combined d a i l y  a f f e c t i v e  s t a t e s  i s  not su p p o r te d .
T h e -R e la t io n s  Among Headache A c t i v i t y  and the 
Occurrence of S t r e s s fu l  Li f e - e v e n t s .  S u b je c t iv e  
S t r e s s ,  and A f f e c t iv e  Responses
The purpose of th e  fo l lo w in g  a n a ly s e s  was to  
de te rm ine  i f  the  headache groups d i f f e r e d  w ith  r e s p e c t  to  
how well  the  i n d i c e s  of s t r e s s  and a f f e c t i v e  re sp o n se s  
p r e d i c t e d  headache a c t i v i t y .  S t a t e d  an o th e r  way the  
q u e s t io n  was, " I s  the  r e l a t i o n  between s t r e s s  and /o r  
a f f e c t  and headache a c t i v i t y  d i f f e r e n t  a c ro s s  d i f f e r e n t  
headache d i a g n o s t i c  groups?" In o rd e r  to  answer t h i s  
q u e s t io n ,  a s e r i e s  of m u l t i p l e  r e g r e s s i o n  a n a ly s e s ,  u s in g  
group membership, 11 in d ic e s  o f  s t r e s s  and a f f e c t i v e  
r e s p o n s e s ,  and the  i n t e r a c t i o n  between the  two a s  
p r e d i c t o r  v a r i a b l e s ,  were conducted .  Each of the  11 
i n d i c e s  o f  s t r e s s  and a f f e c t i v e  r e sp o n se s  ( v a r i a b l e s  "a" 
t h ru  " k " , d e s c r ib e d  above) ,  w ith  the  d a i l y  s c o r e s  averaged  
over  the  28 days ,  was ana lyzed  in a s e p a r a t e  m u l t i p l e  
r e g r e s s i o n  e q u a t io n .  Although t h i s  p rocedure  produced a 
t o t a l  of 33 r e g r e s s i o n  a n a ly s e s ,  the  level  of p r o b a b i l i t y  
u sed  to  de te rm ine  t h a t  each equa t ion  was s i g n i f i c a n t  was 
h e ld  c o n s t a n t ,  a t  a  < *05, r a t h e r  than a d j u s t i n g  fo r  
the  fam ily  e r r o r  r a t e .  This  was done f o r  two r e a s o n s :
( a )  because  the p r e s e n t  s tudy  i s  the  f i r s t ,  in the  
headache l i t e r a t u r e ,  to  i n v e s t i g a t e  t h i s  q u e s t io n  and a 
s i g n i f i c a n t  f i n d i n g ,  even a t  t h i s  more l i b e r a l  l e v e l ,  
would w arran t  f u r t h e r  r e s e a r c h ,  and <b> th e  p r e d i c t o r  of 
most i n t e r e s t  in th e se  e q u a t io n s  was the  i n t e r a c t i o n  
r a t h e r  than  the  a b i l i t i e s  of the  in d iv id u a l  o v e r a l l  models 
to  p r e d i c t  headache a c t i v i t y . .  A s i g n i f i c a n t  i n t e r a c t i o n  
would i n d i c a t e  t h a t  the  amount of v a r ia n c e  in headache 
a c t i v i t y  accounted  f o r  by the  s t r e s s  o r  a f f e c t  sco re  
inc luded  in th e  a n a l y s i s  was a f f e c t e d  by headache group 
membership. With r e g a rd  to  headache f requency ,  only the  
o v e ra l l  r e g r e s s io n  e q u a t io n s  in c lu d in g  MAACL-ANX, £<5,
54) = 2 .3 5 , a  < -05, MAACL-DEP, £<5, 54) =* 2 .6 3 ,  
a  < .05 ,  and MAACL-HOS, £C5, 54) = 2 .7 4 ,  a  <
.05,  a s  the  s t r e s s  and a f f e c t  p r e d i c t o r s  were s i g n i f i c a n t  
( s e e  Appendix L ) . In th e se  r e g r e s s i o n s ,  d i a g n o s i s  was the  
only p r e d i c t o r  t h a t  accounted  f o r  a s i g n i f i c a n t  amount of 
v a r ia n ce  in headache f requency and none of the  
i n t e r a c t i o n s  between d ia g n o s i s  and the  s t r e s s  and a f f e c t  
s c o re s  were s i g n i f i c a n t .  These f i n d in g s  i n d i c a t e d  t h a t  
the  r e l a t i o n s  between s t r e s s  and a f f e c t  s c o r e s  and 
headache frequency d id  not d i f f e r  among the  headache 
g roups .  None of the  o v e ra l l  r e g r e s s i o n  e q u a t io n s  
p r e d i c t i n g  headache i n t e n s i t y  were s i g n i f i c a n t ,  ( see  
Appendix M). These r e s u l t s  in d i c a t e d  t h a t  the  r e l a t i o n s  
between s t r e s s  and a f f e c t  s c o re s  and headache i n t e n s i t y  
a l s o  d id  not d i f f e r  between the  headache groups.
Only the  o v e ra l l  r e g r e s s i o n  model u s in g  the  v a r i a b l e  
NEG SUM LAST to  p r e d i c t  headache d u r a t io n  was s i g n i f i c a n t ,  
£ ( 5 ,  54) = 2 .7 5 ,  a  < .05 <see Appendix N). In 
a d d i t i o n ,  the  i n t e r a c t i o n  between d ia g n o s i s  and MEG SUM 
LAST was found to  be s i g n i f i c a n t  in t h i s  r e g r e s s i o n  
e q u a t io n ,  £ ( 2 ,  54) = 5 .9 2 ,  a  < .05. This  
s i g n i f i c a n t  i n t e r a c t i o n  i n d i c a t e s  t h a t  the  r e l a t i o n s  
between th e  s u b j e c t i v e  r a t i n g s  of the  s t r e s s f u l  ness  of 
major l i f e - e v e n t s  o c c u r r in g  w i th in  the  most r e c e n t  6-month 
p e r io d  and the  d u ra t io n  of headaches s i g n i f i c a n t l y  d i f f e r  
among headache d i a g n o s t i c  g roups.  In o rd e r  to  i n v e s t i g a t e  
th e  n a tu re  of th e s e  d i f f e r e n c e s ,  the  c o r r e l a t i o n s  between 
headache d u r a t io n  and th e  NEG SUM LAST s c o re s  f o r  each 
group, p r e s e n te d  in Table  5, were examined. These 
c o r r e l a t i o n s  were t rans fo rm ed ,  u s in g  F i s h e r ' s  £  to  
Z. t r a n s fo rm a t io n  t a b l e ,  and t h e i r  d i f f e r e n c e s  computed 
(Cohen & Cohen, 1975), The r e s u l t s  i n d i c a t e  t h a t  the  
d i f f e r e n c e  between the  £ - t o 2 . t ransfo rm ed  s c o re s  
fo r  the  m igra ine  and mixed groups i s  s i g n i f i c a n t l y  
d i f f e r e n t ,  = 2 .3 4 ,  a  < .02.  No o th e r
d i f f e r e n c e s  were s i g n i f i c a n t .  T h is  measure of s t r e s s  i s  
s i g n i f i c a n t l y  more r e l a t e d  to  the  d u r a t io n  of m igra ine  
headaches  than i t  i s  to  the  d u ra t io n  of mixed headaches .  
For the  m ig ra ine  group, i t  ap p ea rs  t h a t  i n d i v i d u a l s  who 
r e p o r t  e x p e r i e n c in g  a g r e a t e r  n e g a t iv e  impact a s  a r e s u l t  
of  the  major l i f e - e v e n t s  they exp e r ien ced  d u r in g  the  most 
r e c e n t  6 months have longer  l a s t i n g  headaches than mixed
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Table 5
Correlations Between Headache Duration and NEG SUM LAST* 
for Each Headache Group
Headache Group
Migraine Mixed Muse1 e-contract ion
E . 6 0 - -.11 .28
Note, a  ~ 20 per group.
‘Score from the Life Experiences Survey indicating 
the sum of the negative ratings given to the items 




headache s u f f e r e r s .
In a secondary  a n a l y s i s ,  the  v a r i a b l e  MAACL-INT was 
e n t e r e d  in to  s i m i l a r  m u l t i p l e  r e g r e s s i o n  an a ly s e s  to  
de te rm ine  i f  group d i f f e r e n c e s  e x i s t  In the  r e l a t i o n  
between the  o v e r a l l  degree  of combined n e g a t iv e  a f f e c t  and 
headache a c t i v i t y .  Only the  o v e ra l l  r e g r e s s i o n  model 
p r e d i c t i n g  headache frequency was s i g n i f i c a n t ,  £ t 5 ,
54 > = 2 .6 3 ,  a  < .05 ,  but  no s i g n i f i c a n t  i n t e r a c t i o n  
e f f e c t  was found Csee Appendix L>. Again, t h i s  f in d in g  
s u g g e s t s  t h a t  the  r e l a t i o n s  between t h i s  index of t o t a l  
n eg a t iv e  a f f e c t  and i n d ic e s  of headache a c t i v i t y  do not 
d i f f e r  among headache groups.
The E f fec t i v e n e s s  of  Combining_Measures of  MaJor _and 
Minor S t r e s s fu l  Events  in the  P r e d i c t i o n  of Headache 
A c t i v i t y
Two s e t s  of h i e r a r c h i c a l  s te p w ise  m u l t i p l e  r e g r e s s i o n  
a n a ly s e s  were conducted  to  de te rm ine  (a )  whether s c o re s  of 
m inor ,  d a i l y  s t r e s s  w i l l  account f o r  a s i g n i f i c a n t  amount 
o f  v a r ia n c e  in headache a c t i v i t y  a f t e r  th e  v a r ia n c e  
accounted  f o r  by s c o r e s  of s t r e s s f u l  major l i f e - e v e n t s  has  
been removed, and (b) whether o r  not s c o r e s  of s t r e s s f u l  
major l i f e - e v e n t s  w i l l  account f o r  a s i g n i f i c a n t  amount of 
v a r ia n ce  in headache a c t i v i t y  a f t e r  the  v a r ia n c e  accounted  
f o r  by s c o r e s  of minor,  d a i l y  s t r e s s f u l  e v e n ts  has  been 
removed.
In the  f i r s t  s e t  of  a n a l y s e s ,  t h r e e  s e p a r a t e  m u l t i p l e  
r e g r e s s i o n  a n a ly s e s ,  one each with  HAF,HAI, and HAD
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s e r v in g  a s  dependent v a r i a b l e s ,  were conducted .  The 
v a r i a b l e s  used  to  p r e d i c t  headache a c t i v i t y  were TOTAL NEG 
NUM and TOTAL NEG SUM, m easur ing  major s t r e s s f u l  e v e n t s ,  
and DSI-FREQ and DSI-SUM, measur ing  minor s t r e s s f u l  l i f e  
e v e n t s .  The TOTAL NEG NUM and TOTAL NEG SUM s c o r e s  were 
s e l e c t e d  from among the  LES s c o r e s  because they r e f l e c t  
the  t o t a l  amount of major s t r e s s  in an i n d i v i d u a l ' s  l i f e ,  
in c lu d in g  both of  the  6-month time p e r i o d s .  The DSI-SUM 
s c o re s  were averaged  a c r o s s  the  28 days of the  s tu d y .  The 
f i r s t  s t e p  in th e s e  h i e r a r c h i c a l  r e g r e s s i o n s  a u to m a t i c a l ly  
inc luded  TOTAL NEG NUM and TOTAL NEG SUM in the  eq u a t io n s  
and only  a l low ed the  DSI-FREQ and DSI-SUM s c o r e s  t o  e n t e r  
in subsequent  s t e p s  i f  th e  in c re a s e  in th e  v a r ia n ce  
accounted  f o r  in the  dependent v a r i a b l e  was s i g n i f i c a n t  a t  
E. < .10 .  The same p r e d i c t o r  and c r i t e r i o n  v a r i a b l e s  
were a l s o  used  in the  second s e t  of r e g r e s s i o n s ,  however, 
the  DSI-FREQ and DSI-SUM s c o r e s  were a u to m a t i c a l ly  e n t e r e d  
in the  f i r s t  s t e p  while  TOTAL NEG NUM and TOTAL NEG SUM 
were only  a l lowed to  e n t e r  in subsequent  s t e p s  i f  the  
in c re a s e  in the  v a r ia n ce  accounted  f o r  in th e  dependent 
v a r i a b l e  was s i g n i f i c a n t  a t  a  < *10. The .10 level  of 
s i g n i f i c a n c e  was chosen a s  the  c r i t e r i o n  in th e s e  
a n a ly s e s ,  r a t h e r  than a more c o n s e r v a t iv e  l e v e l , because 
t h i s  i s  a new l i n e  of  r e s e a r c h  and a s i g n i f c a n t  f i n d in g  a t  
the  .10 level  would s i l l  w ar ran t  f u r t h e r  i n v e s t i g a t i o n  in 
t h i s  a r e a .
The r e s u l t s  i n d i c a t e  t h a t  when the  LES s c o r e s  were
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e n t e r e d  in the  e q u a t io n s  f i r s t ,  the  DSI-FREQ score  
accounted  f o r  a s i g n i f i c a n t  amount of v a r ia n c e  in headache 
frequency over and above the  v a r ia n c e  accounted  fo r  by the  
LES s c o r e s ,  however, the  o v e ra l l  model was not 
s i g n i f i c a n t ,  £<3, 76) = 1 .69 ,  e  > .05 (see  
Appendix 0 ) .  In a d d i t i o n ,  both  DSI s c o re s  s i g n i f i c a n t l y  
e n t e r e d  the  e q u a t io n s  when the  LES s c o re s  were e n te r e d  
f i r s t  in the  equa t ion  p r e d i c t i n g  headache i n t e n s i t y  and 
th e  o v e r a l l  r e g r e s s i o n  model was s i g n i f i c a n t ,  £ (4 ,  75)
= 2 .8 9 ,  e  < *05, ac co u n t in g  f o r  13.3% of the  t o t a l  
v a r ia n c e  in headache i n t e n s i t y  s c o r e s  ( see  Appendix P ) .  
N e i th e r  of the  DSI s c o re s  s i g n i f l c a n l y  e n t e r e d  in to  the  
equ a t io n  p r e d i c t i n g  headache d u r a t io n  and t h i s  o v e ra l l  
model was not s i g n i f i c a n t ,  £ ( 2 ,  77) = .46 ,  e  > *05 
( see  Appendix Q).
When the  DSI s c o re s  were e n t e r e d  in the  eq u a t io n s  
f i r s t ,  none of the  LES s c o re s  e n t e r e d  any of the 
e q u a t io n s .  The o v e ra l l  r e g r e s s i o n  models were s i g n i f i c a n t  
f o r  headache f requency ,  £ ( 2 ,  77) = 3 .3 5 ,  e  < *05, 
headache i n t e n s i t y ,  £ ( 2 ,  77) = 5 .5 0 ,  e  < .01 ,  and 
headache d u r a t i o n ,  £ ( 2 ,  77) = 4 .5 4 ,  e  < *01 (see  
Appendices 0 ,  P, and Q). Although the  m u l t i p l e  r e g r e s s io n  
e q u a t io n s  e n t e r i n g  the  DSI s c o r e s  f i r s t  a re  s i g n i f i c a n t ,  
the  p e rc e n t  of v a r ia n c e  in headache f requency ,  i n t e n s i t y ,  
and d u ra t io n  they account f o r ,  8.0%, 12.5%, and 10.5%, 
r e s p e c t i v e l y ,  i s  modest a t  b e s t .
These r e s u l t s  sugges t  t h a t  measures of major
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l i f e - e v e n t s  do not  accoun t  f o r  s i g n i f i c a n t l y  more v a r i a n c e  
in headache a c t i v i t y  beyond the  v a r ia n c e  accoun ted  f o r  by 
m easures  of  d a l l y  s t r e s s .  On the  o th e r  hand,  m easures  of 
d a i l y  s t r e s s  do account f o r  a s i g n i f i c a n t  amount o f  
v a r i a n c e  in headache f requency  and i n t e n s i t y  beyond t h a t  
acco u n te d  f o r  by measures  of  major l i f e - e v e n t s .  The 
amount of v a r i a n c e  ac co u n ted  f o r  by combining the  
assessm ent  of  major and minor s t r e s s ,  however, i s  only  
s i g n i f i c a n t  when p r e d i c t i n g  headache i n t e n s i t y .
G roup- .Differences  in A f f e c t i v e  and S u b je c t iv e  
R e a c t io n s  to  S t r e s s
The h y p o t h e s i s  t h a t  headache s u f f e r e r s  em o t io n a l ly  
o v e r r e a c t  t o  s t r e s s  was examined w i th  m u l t i v a r i a t e  
a n a l y s i s  o f  c o v a r i a n c e  CMANCOVA) p r o c e d u r e s .  The q u e s t io n  
of  i n t e r e s t  was, i f  the  g roups  e x p e r ien ce  th e  same amount 
of s t r e s s ,  do they d i f f e r  in th e  type  o r  deg ree  of t h e i r  
n e g a t iv e  a f f e c t i v e  s t a t e s ?  In o rd e r  t o  answer t h i s  
q u e s t i o n ,  s t r e s s  s c o r e s  were s t a t i s t i c a l l y  eq u a ted  a c r o s s  
the  g roups  and the  groups' '  s t r e s s  r a t i n g s  and a f f e c t i v e  
r e s p o n s e s  were compared. A MANCOVA was used  in which 
MAACL-ANX, MAACL-DEP, and MAACL-HOS s e rv e d  a s  dependent 
v a r i a b l e s  because  they  r e f l e c t  the  s u b j e c t s ' '  degree  of 
a n x i e t y ,  d e p r e s s i o n ,  and h o s t i 1i t y , r e s p e c t i v e l y .  The 
MAACL s c o r e s  were ave raged  a c r o s s  the  28 days  f o r  t h i s  
a n a l y s i s .  S u b j e c t s '  DSI-FREQ and DSI-SUM s c o r e s ,  ave raged  
a c r o s s  28 d ay s ,  and t h e i r  TQTAL NEG NUM and TOTAL NEG SUM 
s c o r e s  were used  as  th e  c o v a r i a t e s  because  they  r e f l e c t
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th e  amount of s t r e s s  s u b j e c t s  r e p o r t e d  e x p e r ie n c in g .
The r e s u l t  of t h i s  MANCOVA was not  s i g n i f i c a n t ,
£C6, 102) = .71 ,  £  > .05 .  In a secondary  MANCOVA 
the  in d iv id u a l  MAACL s c o re s  were r e p la c e d  w ith  the 
MAACL-INT s c o r e ,  a l l  o th e r  v a r i a b l e s  remained the  same. 
This  a n a l y s i s  was a l s o  not s i g n i f i c a n t ,  £C2, 53) =
1 .37 ,  a  > .05 .  These r e s u l t s  sugges t  t h a t ,  w i th  the  
number of  s t r e s s o r s  and the  amount of s u b j e c t i v e l y  
ex p e r ien ced  s t r e s s  h e ld  c o n s t a n t ,  the  groups do not d i f f e r  
in t h e i r  combined degree  of or  type of  a f f e c t i v e  r e a c t i o n s  
to  s t r e s s .  Thus, headache s u f f e r e r s  do not  o v e r r e a c t ,  a s  
compared to  c o n t r o l s ,  to  s t r e s s .
The Re la t i o n  Between Headache P ia g n o s i s . a n d  
I n d ic e s  of  S t r e s s  and A ffe c t iv e  Responses on 
Headache Versus Nonheadache davs
According to  the  l i t e r a t u r e  reviewed in the
i n t r o d u c t i o n ,  muse1 e - c o n t r a c t  ion headache s u f f e r e r s  should
ex p e r ien ce  t h e i r  g r e a t e s t  amount of s t r e s s  on headache 
*
days a s  compared to  nonheadache days o c c u r r in g  p r i o r  to  
t h e i r  headaches and m igra ine  s u f f e r e r s  shou ld  ex pe r ience  
t h e i r  g r e a t e s t  amount of s t r e s s  on nonheadache days 
o c c u r r in g  p r i o r  t o  t h e i r  headaches as  compared to  headache 
days .  In o rd e r  t o  i n v e s t i g a t e  i f  th e s e  d i f f e r e n c e s  e x i s t ,  
th e  d a i ly  measures  of s t r e s s  and a f f e c t  were s e p a r a te d  
in to  th r e e  groups of d a i l y  s c o r e s .  Scores  from 
nonheadache days two days p r i o r  to  a headache were 
d e s ig n a te d  as  "day 2" s c o r e s ,  s c o re s  from nonheadache days
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one day p r i o r  to  a headache were d e s ig n a te d  a "day 1" 
s c o r e s ,  and s c o re s  from days on which headaches o ccu rred
were d e s ig n a te d  a s  "headache day" s c o r e s .  A 3 D iagnos t ic
*
group X 3 Days MANOVA, with  r e p e a te d  measures a c ro s s  days ,  
was performed w ith  the  fo l lo w in g  dependent v a r i a b l e s  
averaged  f o r  each r e s p e c t i v e  day: (a )  DSI-FREQ; Cb)
DSI-SUM; (c )  MAACL-ANX; (d) MAACL-DEP; and (e )  MAACL-HOS.
A MANOVA was used  t o  a l low  f o r  the  s im u l taneous  t e s t i n g  of 
i n d i c e s  of s t r e s s  and a f f e c t  w h i le  acco u n t in g  f o r  p o s s i b l e  
c o r r e l a t i o n s  among a l l  of the  dependent v a r i a b l e s .  This  
a n a l y s i s  al lowed f o r  the  examination of th e  p o s s i b l e  
complex r e l a t i o n  between s t r e s s  i n d i c e s  and a f f e c t i v e  
r e s p o n s e s  among D iag n o s t ic  g roups ,  w i th in  groups a c ro s s  
headache and nonheadache days ,  and th e  p o s s i b l e  
i n t e r a c t i o n  between d i a g n o s i s  and days .  Of p a r t i c u l a r  
i n t e r e s t  in t h i s  a n a l y s i s  a r e  the  Day and i n t e r a c t i o n  
e f f e c t s .  A s i g n i f i c a n t  main e f f e c t  f o r  days would 
i n d i c a t e  t h a t  headache s u b j e c t s '  s c o r e s  on the  dependent 
measures  changed a c r o s s  days .  A s i g n i f i c a n t  e f f e c t  f o r  
the  i n t e r a c t i o n  would i n d i c a t e d  t h a t  the  d i f f e r e n t  
headache d i a g n o s t i c  groups' '  s c o r e s  a c te d  d i f f e r e n t l y  
a c ro s s  headache and nonheadache days .
The r e s u l t s  of t h i s  a n a l y s i s  r e v e a le d  o v e ra l l  
s i g n i f i c a n t  main e f f e c t s  f o r  Days, W ilks '  £ (1 0 ,  170) = 
2 .9 1 ,  p. < .01,  and f o r  the  i n t e r a c t i o n  between 
D iagnos is  and Days, W ilks '  £ (2 0 ,  283) = 2 .3 6 ,  a  <
.01 ,  but  no s i g n i f i c a n t  e f f e c t  f o r  D iagnos is ,  W ilks '
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E<10, 104) = .74 ,  £  > .05. The n o n s i g n i f i c a n t  
r e s u l t s  w ith  r e g a rd  to  D iagnos is  i s  not  s u r p r i s i n g  given
i
t h a t  the  groups were not found to  d i f f e r  on th e se  
dependent measures in p re v io u s  a n a ly s e s .  P os t -hoc  ANOVAs 
were performed on each dependent v a r i a b l e  in o rd e r  to  
examine which of  th e  dependent measures c o n t r i b u t e d  to  the  
day and i n t e r a c t i o n  e f f e c t s .  The r e s u l t s  of th e se  
an a ly s e s  in d i c a t e d  t h a t  th e  s c o re s  on a l l  f i v e  of the  
dependent measures s i g n i f i c a n t l y  changed a c ro s s  days a t  
£  < .01 f o r  MAACL-ANX, MAACL-DEP, and DSI-SUM, and 
£  < .05 f o r  MAACL-H0S and DSI-FREQ (see  Appendix R ) .
The means and s t a n d a r d  d e v i a t i o n s  o f  each v a r i a b l e  fo r  
each group on each day a r e  p r e s e n te d  in T ab les  6, 7, 8, 9, 
and 10. The d i f f e r e n t  a s  in th e se  t a b l e s ,  f o r  each 
group, a re  the  r e s u l t  of  some s u b j e c t s  not r e p o r t i n g  any 
h e a d a c h e - f r e e  days o r  not r e p o r t i n g  two co n secu t iv e  
h e a d a c h e - f r e e  days .  P os t -hoc  T ukey 's  CHSD) t e s t s  r e v e a le d  
t h a t  th e  means f o r  a n x ie ty  and d ep res s io n  were 
s i g n i f i c a n t l y  h ig h e r  on headache days than one day p r i o r  
to  a headache and th a t  d ep re s s io n  s c o r e s  were a l s o  h ig h e r  
on headache days than  two days p r i o r  to  a headache (see  
Table 6 ) .  P o s t -h o c  T ukey 's  t e s t s  d id  not  rev ea l  on which 
days the  MAACL-HOS, DSI-FREQ, and DSI-SUM s c o r e s  d i f f e r e d .  
In g e n e r a l ,  headache s u f f e r e r s ,  r e g a r d l e s s  of d i a g n o s i s ,  
a r e  more anxious  on headache days than they a r e  one day 
p r i o r  to  t h e i r  headaches and more d ep res sed  on headache 
days than they a re  one and two days p r i o r  to  t h e i r
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Table 6
Mean Anxiety Scores for__Headache Groups Across .Headache.
and Honheadache_ Dave
□ay
Group 2* l b Headache
Migraine (fl, = 15)
3 7.81 8.25 9.45
Sfi 3.18 2.89 2.04
Mixed <a = 18)
n 8.57 8.41 9.39
Sfi 3.01 3.43 2.53
Muse1 e-con trac t i on <R = 10)
a 8.50 7.12 8.72
Sfi 2.80 2.87 3.14
Note. Anxiety scores are from the M ultiple Affect Adjective 
C hecklist. & = mean. Sfi = standard dev ia tion .
•Scores from 2 days p r io r  to  a headache. 
bScores from 1 day p rio r  to  a headache.
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Table 7






S 15.98 16.53 19.63
Sfi 5.25 4.94 3.53
Mixed (a = 18)
H 17.74 18.35 19.21
Sfi 3.30 3.33 2.58
Muse1 e -con trac t i on (fl = 10)
U 19.03 15.20 17.96
Sfi 3.41 5.44 4.59
Note. Depression scores are front the M ultiple Affect Adjective 
C hecklist. & = mean. Sfi = standard dev ia tion .
•Scores from 2 days p r io r  to a headache.
^Scores from 1 day p r ior  to a headache.
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Table 8





Migraine (fl = 15)
£1 9.46 10.15 10.91
Sfi 3.14 2.97 2.81
Mixed (fl = 18)
& 10.53 10.93 11.41
Sfi 1.75 2.00 1.40
Muse1 e-con trac t i on (fl = 10)
fl 12.10 8.91 10.12
Sfi 4.25 3.76 3.24
_
Note. H o s tility  scores are from the M ultiple A ffect Adjective 
C hecklist, & = mean. Sfi = standard dev ia tion .
'S cores from 2 days p r io r  to  a headache.
^Scores from 1 day p rior to  a headache.
Table 9
Mean.Number o f Daily S tre sso rs  for Headache Groups Across




Migraine <a = 15)
11 11.67 12.13 11.19
Sfi 8.09 8.85 6.87
Mixed <n = 18)
n 8.71 9.12 10.09
Sfi 3.94 4.86 4.75
Muse1 e -con trac t i on (a  = 10)
H 7.86 8.32 9.14
Sfi 3.43 5.77 6.03
Note. The number of s tre s so rs  is  the frequency score from 
the Daily S tre ss  Inventory, ft = mean. Sfi = standard 
dev ia tion .
"Scores from 2 days p r io r  to  a headache.
•“Scores from 1 day p rior  to  a headache.
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Table 10
Mean D aily S u b jective Stress-foti-fleadaehe Groups Across
Headache and Monheadache_Days
Day
Group 2* l b Headache
Migraine (n = 15)
£1 32.47 30.64 32.02
Sfi 29.74 25.35 20.20
Mixed (a  = 18)
£1 21.09 23.03 25.87
SD 15.48 16.92 16.86
M uscle-contract ion <11 » 10)
U 20.77 21.33 23.93
52 12.73 13.55 14.92
Mote. The sub jective  s tr e s s  score is  the SUM score from 
the Daily S tress  Inventory. H = mean. Sfi = standard 
dev ia tion .
'S cores from 2 days p rio r  to  a headache.
^Scores from 1 day p r ior  to  a headache.
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headaches .
P o s t -h o c  ANOVAs on the  i n t e r a c t i o n  e f f e c t  r e v e a le d  
t h a t  the  only s i g n i f i c a n t  i n t e r a c t i o n s  involved  the  
MAACL-DEP s c o r e s ,  £  < .01,  and the  MAACL-HOS s c o r e s ,  
g. < .01 ( s ee  Appendix R).  The n a tu re  of  th ese  two 
i n t e r a c t i o n s  were i n v e s t i g a t e d  with  S c h e f f e ' s  comparisons 
which compared s c o r e s  from p a i r s  of days w i th  p a i r s  of 
D iag n o s t ic  g roups .  The comparisons between the  m ig ra ine  
and muse I e - c o n t r a c t  ion groups were of  th e  most i n t e r e s t ,  
a s  a r e s u l t ,  one of  t h e s e ,  the  muse 1 e - c o n t r a c t  ion group,  
was chosen a s  the  group a g a in s t  which the  o th e r  two groups 
were c o n t r a s t e d .  Day 1 was chosen a s  the  day a g a in s t  
which the  o th e r  two days were compared because i t  a l lowed 
th e  day-by-day p ro g re s s io n  of the  s c o r e s ,  from day 2 to  
day 1 to  headache day, to  be examined. The r e s u l t s  of 
th e se  fou r  comparisons fo r  d ep re s s io n  s c o re s  r e v e a le d  t h a t  
two of them exceeded the  Scheffe  c r i t i c a l  d i f f e r e n c e  
v a lu e ,  Cdi*-* = 3 .3 5  a t  a  < .05 ,  that,  i s  needed to  
i n d i c a t e  t h a t  a s i g n i f i c a n t  i n t e r a c t i o n  e x i s t s  ( see  
Appendix S ) . These comparisons r e v e a le d  t h a t  the  
muse1 e - c o n t r a c t  ion g r o u p 's ,  a s  compared to  the  m ig ra ine  
g r o u p ' s ,  s c o r e s  were d i f f e r e n t  from day 2 to  day 1 and 
t h a t  the  mixed g r o u p 's ,  as  compared to  the  
m u s c le - c o n t r a c t  ion g r o u p ' s ,  s c o r e s  a l s o  were d i f f e r e n t  
from day 2 to  day 1. No s i g n i f i c a n t  i n t e r a c t i o n s  between 
any .groups were found f o r  d e p re s s io n  s c o re s  from day 1 to  
the  headache day. The n a tu re  of th e s e  s i g n i f i c a n t
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i n t e r a c t i o n s  a r e  d i s p l a y e d  in F igu re  1. T h is  f i g u r e  shows 
t h a t  w h i le  m ig ra in e  and mixed groups '1 s c o r e s  In c reased  
from day 2 to  day i the  muse 1 e - c o n t r a c t i o n  g r o u p ' s  s c o re s  
d ec rease d  from day 2 to  day 1. S i m i l a r l y ,  th e  r e s u l t s  of 
th e s e  fo u r  S c h e f f e ' s  comparisons f o r  h o s t i l i t y  s c o re s  
r e v e a l e d  t h a t  two of  them exceeded th e  c r i t i c a l  d i f f e r e n c e  
v a lu e ,  Cm * *  -  2 .92  a t  e  < .05 ,  needed to  i n d i c a t e  
t h a t  a s i g n i f i c a n t  i n t e r a c t i o n  e x i s t s  <see Appendix T) .  
Like the  r e s u l t s  u s in g  d ep re s s io n  s c o r e s ,  the  
muse 1 e - c o n t r a c t  ion g r o u p 's  h o s t i l i t y  s c o r e s  were 
d i f f e r e n t ,  a s  compared to  bo th  the  mixed and m igra ine  
g ro u p s '  s c o r e s ,  from day 2 t o  day 1 and no s i g n i f i c a n t  
i n t e r a c t i o n s  were obse rved  from day 1 to  the  headache day. 
F igure  2 i l l u s t r a t e s  t h a t  the  m u s le - c o n t r a c t  ion g r o u p 's  
s c o r e s  d ec reased  from day 2 to  day 1 while  the  m igra ine  
and mixed g ro u p s '  s c o r e s  changed very l i t t l e .  In g e n e r a l ,  
th e s e  r e s u l t s  su g g es t  t h a t  m ig ra ine  and mixed headache 
s u f f e r e r s  become more d ep res sed  and h o s t i l e  a s  t h e i r  
headaches  approach a s  compared to  muse I e - c o n t r a c t  ion 
headache s u f f e r e r s ,  who become l e s s  d ep re s sed  and h o s t i l e  
the  day b e fo re  t h e i r  headaches .
In a secondary  MANOVA, the  MAACL-ANX, MMACL-DEP, and 
MAACL-HOS s c o r e s  were r e p la c e d  with  MAACL-INT s c o re s  to  
examine whether or not the  groups d i f f e r e d  w i th  r e s p e c t  to  
the  o v e r a l l  degree  of t h e i r  n e g a t iv e  a f f e c t i v e  s t a t e s  
a c r o s s  days i r r e s p e c t i v e  t o  th e  p a r t i c u l a r  type of 
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Figure 2. Headache groups' hostility scores across pre-headache
and headache days.
in c lu d ed  a s  dependent measures in t h i s  a n a l y s i s .  The 
r e s u l t s  of t h i s  a n a l y s i s ,  l i k e  th o se  u s in g  the  in d iv id u a l  
MAACL s c o r e s ,  r e v e a le d  a s i g n i f i c a n t  main e f f e c t  fo r  Day, 
Wilks" £ (6 ,  174) = 3 .4 7 ,  a  < .01,  and the  
i n t e r a c t i o n ,  Wilks" £<12, 230) =* 2 .0 5 ,  £  < .05,  
but no s i g n i f i c a n t  e f f e c t  f o r  D iagnos is ,  W ilks '  £<6,
108) -  1 .08 ,  £  > .05 .  A Pos t-hoc  ANOVA showed t h a t  
d i f f e r e n c e s  on the  MAACL-INT sco re  c o n t r i b u t e d  to  the  main 
e f f e c t  fo r  Days, £  < ,01,  and the  e f f e c t  f o r  the  
i n t e r a c t i o n ,  £  < ^05 ( s ee  Appendix R). The means fo r  
each group on each day on the  MAACL-INT sc o re  a re  
p r e s e n te d  in Table  11. S im i la r  to  the  f i n d i n g s  fo r  the  
o th e r  MAACL s c o r e s ,  a p o s t -h o c  T ukey 's  t e s t  r e v e a le d  t h a t  
headache day s c o r e s  were s i g n i f i c a n t l y  g r e a t e r  than s c o re s  
one day p r i o r  to  a headache,  r e g a r d l e s s  of headache group 
membership. P o s t -h o c  S c h e f f e ' s  com parisons,  however, d id  
not i n d i c a t e  which s p e c i f i c  i n t e r a c t i o n s  between d iagnoses  
and days were s i g n i f i c a n t  ( see  Appendix U ) .
D iscuss ion
Do...H.e.a.dac.h.e_.Suf.fergrs Lead S t r e s s f u l  L ives?
Even b e fo re  th e  Ad Hoc Committee on C l a s s i f i c a t i o n  of 
Headache d e l i n e a t e d  the  c h a r a c t e r i s t i c s  of 15 c a t e g o r i e s  
of headache in 1962, s t u d i e s  were p r e s e n t i n g  d a ta  
i n d i c a t i n g  t h a t  l i f e  s t r e s s  was an important  c o n t r i b u t i n g  
f a c t o r  to  both  m ig ra ine  and muse1 e - c o n t r a c t  ion headaches 




Means of In te n s ity  of_N egative A ffect fo r Headache
Groups Across Headache and Nonheadache Davs
Day
Group 2* 1* Headache
Migraine = 15)
fl 143.52 147.40 157.98
Sfi 24.39 22.34 17.22
Mixed (n = 18)
fl 151.35 153.11 158.41
Sfi 16.78 18.17 12.95
Muse 1e -co n trac t i on <a = 10 )
fl 157.65 138.92 151.05
Sfi 23.53 25.98 24.00
Note. In ten s ity  of a ffe c t scores were derived from 
the to ta l sum of the individual scores from the M ultiple 
Affect Adjective C hecklist a f te r  transformed to  t  sco res, 
fl = mean. SB = standard dev ia tion .
•Scores from 2 days p r io r  to  a headache.
^Scores from 1 day p r ior  to  a headache.
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t im e ,  numerous o th e r  survey  s t u d i e s ,  p u b l i s h e d  a s  r e c e n t l y  
a s  1983, have compiled a, la rg e  body of  d a t a  in suppor t  of 
t h i s  n o t io n  ( e . g . ,  Drummond, 1983; F e a th e r s to n e  & Beitman, 
1983). Anyone would be ha rd  p r e s s e d  to  c o n t e s t  th e se  
f i n d i n g s .  When headache p o p u la t io n s  a re  compared to  
c o n t ro l  p o p u la t io n s  w i th  o b j e c t i v e  measures  of s t r e s s  such 
a s  used  in th e  p r e s e n t  s tu d y ,  however, no d i f f e r e n c e s  have 
emerged. There a r e  a number of r e a s o n s  fo r  th e s e  
ap p a re n t ly  d i s c r e p a n t  r e s u l t s .  The most obvious 
d i f f e r e n c e  between the  s t u d i e s  con c lu d in g  t h a t  headache 
s u f f e r e r s  le ad  s t r e s s f u l  l i v e s  and th o s e ,  in c lu d in g  the  
p r e s e n t  s tu d y ,  conc lud ing  t h a t  they  have no more s t r e s s  in 
t h e i r  l i v e s  than  a nonheadache c o n t ro l  group i s  t h a t  none 
of the  survey s t u d i e s  inc luded  c o n t ro l  g roups .  No s t u d i e s  
in c lu d in g  a comparison p o p u la t io n  have found headache 
s u f f e r e r s  to  ex p e r ien ce  more s t r e s s  in t h e i r  l i v e s .
Another obvious  d i f f e r e n c e  between th e s e  s t u d i e s  concerns  
the  way in which s t r e s s  was measured. All of th e  s t u d i e s  
conc lud ing  t h a t  headache s u f f e r e r s  lead  no more s t r e s s f u l  
l i v e s  than c o n t r o l s  used  s t a n d a r d i z e d  and o b je c t i v e  
measures of s t r e s s  whereas the  r e s u l t s  of the  survey 
s t u d i e s  were based  on s u b j e c t i v e ,  n o n s ta n d a rd ize d ,  and, 
o f t e n ,  u n s t r u c t u r e d  p ro c e d u re s .  I t  i s  argued  h e re  t h a t  
th e se  two methods of m easuring  s t r e s s  may in f a c t  be 
m easur ing  d i f f e r e n t  bu t  o v e r la p p in g  f a c e t s  of the  
c o n s t r u c t  c a l l e d  " s t r e s s " .  By s t a n d a r d i z i n g  and 
o b j e c t i f y i n g  the  measurement of  s t r e s s  w i th  meaures l i k e
the  SRRS we may lose  some a s p e c t s  of th e  s t r e s s  
"exper ience"  and come away with  a l e s s  comprehensive 
p i c t u r e .  The p r e s e n t  s tudy  a t tem p ted  to  in c re a s e  the  
com prehensiveness  of  th e  assessment of s t r e s s  by a l low ing  
s u b j e c t i v e  and id io g ra p h ic  r a t i n g s  of s t r e s s f u l  ev e n ts  and 
by a s s e s s i n g  d a l l y  s t r e s s f u l  e v e n ts  a s  well a s  major 
l i f e - e v e n t s .  I n s p i t e  of t h i s ,  the  groups d id  not d i f f e r  
in the  amount of s t r e s s  they r e p o r t e d  to  have ex p e r ien ced .  
Although d i s a p p o i n t i n g ,  i t  ap p ea rs  t h a t  i t  does not make 
any d i f f e r e n c e  whether J u s t  the  number of s t r e s s f u l  e v e n t s  
a r e  counted  or  whether in d iv id u a l s ' '  r a t i n g s  of the 
s t r e s s f u l  n e s s  of  the  e v e n t s  a r e  taken in to  account when 
a s s e s s i n g  s t r e s s f u l  l i f e - e v e n t s .  Headache s u f f e r e r s  do 
not s c o re  d i f f e r e n t l y  than  c o n t ro l  s u b j e c t s  on these  
m easures .  This  does not  mean, however, t h a t  headache 
s u f f e r e r s  do not ex p e r ien ce  s t r e s s  because they do r e p o r t  
t h a t  s t r e s s u l  e v e n ts  o cc u r re d .  The p o s s i b i l i t y  remains 
t h a t  measures  l i k e  the  LES and DSI, when used a lo n e ,  a r e  
not s e n s i t i v e  to  d i f f e r e n c e s  between headache and c o n t ro l  
g roups .  The h y p o th e s i s  most o f t e n  o f f e r e d ,  to  ex p la in  why 
headache groups do not s c o re  d i f f e r e n t l y  than c o n t r o l s  on 
measures of  l i f e  e v e n ts  i s  t h a t ,  headache s u f f e r e r s  do not 
ex p e r ien c e  more s t e s s  b u t ,  r a t h e r ,  " o v e r re ac t"  to  the same 
amount of s t r e s s  CAndrasik & Holroyd, 1980).
Do Headache Suffer_ers_j;motional 1 v O verreac t  to  S t r e s s ?
The headache groups were not found to  be more 
an x io u s ,  d e p re s se d ,  or  h o s t i l e  than c o n t r o l s .  Although
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most s t u d i e s  measur ing  psychopathology with  p e r s o n a l i t y  
i n v e n t o r i e s  f i n d  a t  l e a s t  one headache group, most o f te n  
muse1 e - c o n t r a c t  ion g roups ,  to  s i g n i f i c a n t l y  d i f f e r  from a 
nonheadache c o n t ro l  group ( e . g . ,  Anderson 8. Franks,  1981; 
Andrasik  e t  a l . ,  1982a; Kudrow & Sutkus ,  1979), the 
p r e s e n t  r e s u l t s  a r e  not  n e c e s s a r i l y  c o n t r a d i c to r y  fo r  
s e v e ra l  r e a s o n s .  The s c o re s  used  from the  MAACL a re  
co n s id e red  measures of a f f e c t i v e  s t a t e s  r a t h e r  than of 
more endur ing  t r a i t s  a s  measured by p e r s o n a l i t y  
i n v e n t o r i e s .  T h e re fo re ,  the  conc lus ion  t h a t  the  headache 
groups a re  no more anx ious ,  d ep re s sed ,  o r  h o s t i l e  than 
co n t ro l  s u b j e c t s  does not  ex tend  beyond the  28-day time 
frame a s s e s s e d  h e r e .  I t  i s  p o s s i b l e  t h a t  d i f f e r e n c e s  
co u ld  emerge w ith  longer  assessment p e r io d s .  Another 
e x p la n a t io n  fo r  the  lack o f  d i f f e r e n c e s  between groups 
co u ld  be t h a t  a l though  the  groups  do not d i f f e r  on d a i l y  
s c o r e s  averaged  a c ro s s  t im e,  th e se  averaged s c o re s  mask 
group d i f f e r e n c e s  in day - to -day  f l u c t u a t i o n s  of a f f e c t i v e  
s t a t e s .
No p re v io u s  s t u d i e s  have a s s e s s e d  s u b j e c t s '  
s e l f - p e r c e i v e d  emotional r e a c t i o n s  to  s t r e s s o r s .  I n s t e a d ,  
the  s u b j e c t s '  r a t i n g s  of the  s t r e s s f u l  ness  of  these  
s t r e s s o r s  were used  to  i n d i c a t e  the  s u b j e c t s '  r e a c t i o n s  to  
th e  s t r e s s o r s .  The viewpoint taken here  i s  t h a t  the  
s u b j e c t i v e  r a t i n g s  of s t r e s s f u l  ness  only v e r i f y  t h a t  the  
s u b j e c t s  p e r c e iv e  the  e v e n t s  a s  s t r e s s f u l  and i n d i c a t e  the  
amount of s t r e s s  in d iv i d u a l s  p e r c e iv e  themselves  to  have
I l l
been exposed to  r a t h e r  than i n d i c a t e  t h e i r  emotional 
r esponse  to  the  e v e n t .  This  d e f i n i t i o n  of s t r e s s  i s  
c o n s i s t e n t  w ith  the  i n t e r a c t i o n  t h e o r i e s  where s t r e s s  i s  
d e f in e d  both  in terms of the  s p e c i f i c  ty p e s  of  s t r e s s o r s  
an in d iv id u a l  i s  exposed to  ( e . g . ,  major o r  minor
s t r e s s o r s )  a long with  each s u b j e c t ' s  e v a lu a t io n  of the
/
s t r e s s f u l  ness  of the  s t r e s s o r ,  which i n t e r a c t  to  produce 
an emotional re sp o n se .  Having d e s c r ib e d  t h i s  t h e o r e t i c a l  
v iew p o in t ,  i t  shou ld  be c l e a r  why the  h y p o th e s i s  t h a t  
headache s u f f e r e r s  em o t io n a l ly  o v e r r e a c t  to  s t r e s s  was 
examined, in t h i s  s tu d y ,  by s t a t i s t i c a l l y  eq u a t in g  the 
groups on s t r e s s  s c o r e s ,  in c lu d in g  s u b j e c t i v e  r a t i n g s  of 
s t r e s s ,  and measuring  th e  degree of a n x i e ty ,  d e p re s s io n ,  
and h o s t i l i t y  r e p o r t e d  by the  group members.
T h is  v a r i a t i o n  in the  d e f i n i t i o n  of  s t r e s s  d id  not 
rev ea l  group d i f f e r e n c e s  in the  degree of or  type of t h e i r  
a f f e c t i v e  re sp o n ses  th u s  f a i l i n g  t o  su p p o r t  the  h y p o th e s i s  
t h a t  headache s u f f e r e r s  em o t io n a l ly  o v e r r e a c t  to  s t r e s s .  
F u r th e r ,  th e se  r e s u l t s  do not c o r r o b o ra te  the  no t io n  t h a t  
m ig ra in e u r s  a re  s t im u lu s  i n t e n s i t y  “augmenters" who a re  
more s e n s i t i v e  to  s t r e s s o r s  or  ex p e r ie n c e  s t r e s s o r s  more 
i n t e n s e l y  than muse 1 e - c o n t r a c t  ion headache s u f f e r e r s  
(Gannon e t  a l . ,  1981; K le in ,  1983).  To conc lude ,  however, 
t h a t  headache s u f f e r e r s  do not em o t io n a l ly  o v e r r e a c t ,  as  
compared t o  c o n t r o l s ,  to  s t r e s s f u l  l i f e - e v e n t s  i s  
p rem ature  fo r  s e v e ra l  r e a s o n s .  F i r s t ,  s e v e ra l  l a b o ra to ry  
s t u d i e s  have found the  s u b j e c t i v e  r e a c t i o n s  of d i f f e r e n t
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types  of headache s u f f e r e r s  to  d i f f e r  from c o n t r o l s  and 
from each o th e r  in response  to  s t a n d a r d  s t r e s s o r s .
Although th e  n a tu r e  of  and type of  s t r e s s o r s  u sed  in 
l a b o ra to ry  s t u d i e s  a r e  h ig h ly  c o n s i s t e n t  a c ro s s  s u b j e c t s ,  
no such degree of c o n t ro l  over the  r e a l - w o r ld  s t r e s s o r s  
t h a t  s u b j e c t s  a r e  exposed to  seems p o s s i b l e  s h o r t  of 
a t t e m p t in g  to  match s u b j e c t s  on the  s p e c i f i c  major or 
minor e v e n ts  they endorse  a s  having o c c u r red .  On the 
o th e r  hand, i t  may prove d i f f i c u l t  to  f i n d  an event  or 
s t r e s s o r  t h a t  d i f f e r e n t  i n d i v i d u a l s  ex p e r ien ce  in the  same 
way. According to  I n t e r a c t i o n  t h e o r i e s  of s t r e s s ,  a h o s t  
of m ed ia t iona l  p r o c e s s e s  determ ine  how s t r e s s f u l  an 
in d iv id u a l  p e r c e iv e s  a s t r e s s o r  to  be which, in tu r n ,  
d e te rm in es  th e  e x t e n t  of t h e i r  emotional and p h y s io lo g ic a l  
r e a c t i o n s  to  the  s t r e s s o r  (Lazarus  & Folkman, 1982). 
Consequent ly ,  d i f f e r e n c e s  in r e a c t i o n s  to  s t r e s s f u l  
l i f e - e v e n t s  may be r e v e a le d  only  a f t e r  th e se  m ed ia t iona l  
p r o c e s s e s ,  f o r  example g e n e t i c  make-up, p a s t  e x p e r ien ce ,  
p e r s o n a l ly  t r a i t s ,  a t t i t u d e s ,  and p h y s io lo g ic a l  s t a t e s ,  
a re  taken  in to  c o n s i d e r a t i o n .  In view of the  p r e s e n t  
f i n d i n g s ,  i t  seems p l a u s i b l e  t h a t  both  person and 
environment v a r i a b l e s  may determ ine  an i n d i v i d u a I / s  
r esponse  to  a s t r e s s f u l  l i f e - e v e n t  (L aza rus ,  DeLongis, 
Folkman, & Gruen, 1985). As Laux and Vossel (1982) have 
p o in te d  o u t ,  l a b o ra to ry  s t u d i e s  and f i e l d  s t u d i e s  a re  both  
u se fu l  f o r  s tu d y in g  the  s t r e s s  p r o c e s s ,  a l b e i t  t o  answer 
d i f f e r e n t  q u e s t io n s .  The need fo r  more environmental
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c o n t ro l  may r e n d e r  the  l a b o ra to ry  a s  the  more a p p r o p r i a t e  
environment f o r  comparing emotional r e a c t i o n s  to  s t r e s s f u l  
e v e n t s ,  le av in g  only  th e  problem of c o n t r o l l i n g  f o r  the  
person  v a r i a b l e s .
A second reason  why i t  i s  p rem ature  to  conclude th a t  
headache s u f f e r e r s  do not o v e r r e a c t ,  a s  compared to  
c o n t ro l  s u b j e c t s ,  t o  s t r e s s f u l  l i f e - e v e n t s  based  on the  
f in d in g s  of th e  p r e s e n t  s tudy  i s  t h a t  only one of  s ev e ra l  
p o s s i b l e  response  systems was measured. P a s t  r e s e a r c h  has  
dem onstra ted  t h a t  s t r e s s  can produce autonomic nervous 
system r e a c t i o n s ,  b iochemical  changes ,  and behav io ra l  
changes a s  well a s  s e l f - p e r c e i v e d  emotional r e a c t i o n s  ( see  
Baum, Grunberg, & S in g e r ,  1982, f o r  rev ie w ) .  Headache and 
c o n t ro l  groups have not been found to  c o n s i s t e n t l y  d i f f e r  
in te rms of th e  magnitude of t h e i r  r e sp o n se s  w i th in  one 
response  system, fo r  example in autonomic nervous system 
re sp o n se s ,  a s  dem onstra ted  in the  numerous s t u d i e s  
reviewed in the  i n t r o d u c t i o n ,  or in t h e i r  a f f e c t i v e  
r e s p o n s e s ,  a s  in the  p r e s e n t  s tu d y .  The su g g es t io n  has 
been made, however, t h a t  headache s u f f e r e r s  may d i f f e r  in 
t h e i r  p a t t e r n s  of re sp o n se s  a c ro s s  response  sys tem s.  For 
example, B ran t ley  (1980) found t h a t  h i s  m igra ine  group 
showed t h e i r  g r e a t e s t  p h y s io lo g ic a l  r e sp o n se s  to  s t im u l i  
p o s s e s s in g  an emotional component. In a d d i t i o n ,  Bakal 
(1975) has  su g g e s ted ,  t h a t  a f t e r  r e p e a te d  exposure to  
s t r e s s ,  e v e n ts  may no longer  be p e rc e iv e d  a s  s t r e s s f u l  and 
produce no emotional response  bu t  s t i l l  be a b le  to  produce
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th e  co n d i t io n e d  p h y s io lo g ic a l  changes n ecessa ry  f o r  the  
occu rrence  of a headache.  These f i n d in g s  su g g es t  t h a t  
f u t u r e  r e s e a r c h  i n v e s t i g a t i n g  d i f f e r e n c e s  in  r e a c t i o n s  to  
s t r e s s f u l  e v e n ts  may f in d  d i f f e r e n c e s  when sev e ra l  
r e sponse  systems a r e  measured s im u l ta n e o u s ly . 4
Are S t r e s s  and A ffec t  R e la ted  to  He.adache._Ac-tlv.ltv.?
Th is  q u e s t io n  was f i r s t  ad d ressed  by the  s im p le s t  
method, c o r r e l a t i o n s  between each v a r i a b l e  and in d ic e s  of 
headache a c t i v i t y .  Because a l a rg e  number of measures 
were inc luded  in th e  c o r r e l a t i o n  m a t r ix  (Table  2) the  
r e l a t i o n s  among th e  measures and headache a c t i v i t y  w i l l  be 
d i s c u s s e d  only  in genera l  te rm s .  The most obvious f i n d i n g  
t h a t  emerged from th e  c o r r e l a t i o n  t a b l e  i s  t h a t  when 
measures  of  s t r e s s  and a f f e c t  a r e  taken i n d i v i d u a l l y ,  they 
a r e  not s i g n i f i c a n t l y  r e l a t e d  to  headache a c t i v i t y .  Only 
one s i g n i f i c a n t  c o r r e l a t i o n ,  out o f  46, emerged between 
the  measures  of  a f f e c t  and s t r e s s  and headache a c t i v i t y .  
S u r p r i s i n g l y ,  t h i s  r e l a t i o n  s u g g e s t s  t h a t  a s  the  number of 
d a i l y  s t r e s s o r s  i n c r e a s e ,  th e  number of headaches  a 
s u b je c t  e x p e r i e n c e s  d e c re a s e ,  c o n t r a ry  to  what i s  
ex p e c ted .  T h is  f i n d in g  co u ld  I n d ic a t e  t h a t  someone who 
has  many headaches  ten d s  t o  be l e s s  a c t i v e  and avo id  
s t r e s s f u l  c i rc u m s ta n ce s .  L i t t l e  importance i s  g iven to  
t h i s  f i n d i n g  because ,  out o f  46 c o r r e l a t i o n s ,  i t  cou ld  
a l s o  have e a s i l y  emerged due to  chance .  Also p e r p le x in g  
a r e  the  lack of any o th e r  s i g n i f i c a n t  c o r r e l a t i o n s  with  
headache a c t i v i t y .  This  s u g g e s t s  t h a t  headache a c t i v i t y
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i s  not r e l a t e d  to  s t r e s s  and a f f e c t ,  which i s  c o n t ra ry  to  
a number o f  s t u d i e s  s u g g e s t in g  t h a t  s t r e s s  and anxiey  and 
d ep re s s io n  a re  a l l  r e l a t e d  to  headache a c t i v i t y .  Another 
p o s s i b i l i t y  i s  t h a t  headache a c t i v i t y  i s  r e l a t e d  in some 
n o n l in e a r  f a sh io n  to  s t r e s s  and a f f e c t .  N onlinear  
s t r e s s - d i s o r d e r  r e l a t i o n s  have been su g g e s ted  by s t r e s s  
t h o e r l s t s .  For example, some t h e o r i s t s  have su g g es ted  
t h a t  an in d iv id u a l  must ex pe r ience  some minimum amount of 
s t r e s s  b e fo re  any r i s k  of d i s o r d e r  a r i s e s  (Crandal l  & 
Lehman, 1977; Holmes & Rahe, 1967; Lloyd, Alexander ,  R ice ,  
8. G re e n f ie ld ,  1980?. Hough, F a irbank ,  & G arc ia  <1976? 
have su g g e s ted  t h a t  an asymptote may e x i s t  above which 
f u r t h e r  s t r e s s f u l  e v e n ts  do not  a p p re c ia b ly  in c re a se  the  
r i s k  fo r  d i s o r d e r .  A t h i r d  p o s s i b i l i t y  concerns  the  
c h a r a c t e r i s t i c s  of th e  headache samples  used  in t h i s  
s tu d y .  Table 3 shows t h a t ,  a s  a group,  the  headache 
s u b j e c t s  used  in the  p r e s e n t  s tudy  r e p o r t e d  e x p e r i e n c in g  a 
la rg e  number of headaches .  On the  a v e ra g e ,  th e  m igra ine  
and mixed headache s u f f e r e r s  r e p o r t e d  e x p e r i e n c in g  a 
headache on o n e -h a l f  of  the 28 days of  m o n i to r in g  and the  
muse1 e - c o n t r a c t i o n  headache s u f f e r e r s  r e p o r t e d  
e x p e r i e n c in g  a headache on 21 out  of 28 days .  The 
f re q u e n c ie s  of headaches r e p o r t e d  by the  s u b j e c t s  in the 
p r e s e n t  s tu d y ,  however, a re  comparable to  the  f r e q u e n c ie s  
in headache samples used  by o t h e r s  (B lanchard  e t  a l . ,
1984; Demjen 8. Bakal , 1981; Henryk-Gutt  8> Rees,  1973?.
The problem t h a t  may have a r i s e n  with  the  use of headache
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s u f f e r e r s  w ith  f re q u e n t  headaches i s  one of  r e s t r i c t e d  
ran g e .  The sampling p rocedure  used  in the  p r e s e n t  s tudy  
may have in a d v e r t e n t l y  r e s t r i c t e d  the  r an g es  of the  
headache in d i c e s  t o  the  p o in t  of lowering th e  c o r r e l a t i o n s  
between them and the  s t r e s s  and a f f e c t  s c o r e s  to  
n o n s i g n i f i c a n t  l e v e l s  (Cohen 8. Cohen, 1975). I f  t h i s  i s  
so ,  f u t u r e  s t u d i e s  should  not r e q u i r e  p a r i c i p a n t s  to  
r e p o r t  hav ing  a minimum number of headaches a s  an 
in c lu s io n  c r i t e r i o n .
A fo u r th  p o s s i b l e  reason  f o r  the  lack of c o r r e l a t i o n s  
between in d i c e s  of headache a c t i v i t y  and in d ic e s  o f  s t r e s s  
and a f f e c t  i s  t h a t  each v a r i a b l e ,  taken a lo n e ,  does not 
account f o r  a s i g n i f i c a n t  amount of v a r ia n c e  in headache 
a c t i v i t y  whereas i f  measures  of s t r e s s  and a f f e c t  a re  
combined w ith  o th e r  f a c t o r s ,  f o r  example, b i o l o g i c a l ,  
p s y c h o lo g ic a l ,  and s o c i a l ,  s i g n i f i c a n t  r e l a t i o n s  with  
in d ic e s  of headache a c t i v i t y  could  emerge (B lanchard  e t  
a l . ,  1984). In f a c t ,  when the  two in d ic e s  of d a i l y  s t r e s s  
were e n t e r e d  in to  r e g r e s s io n  e q u a t io n s  they accounted  fo r  
a s i g n i f i c a n t  amount of v a r ia n c e  in headache f requency ,  
i n t e n s i t y ,  and d u r a t io n .
Combining mea s u re s  of  ...major and minor s t r e s s f u l  
l i f e - e v e n t s  f o r  p r e d i c t i n g  headache a c t i v i t y .  There 
ap p ea rs  to  be m e r i t  in combining measures of  s t r e s s  
a s s o c i a t e d  w i th  major and minor l i f e - e v e n t s  fo r  p r e d i c t i n g  
headache a c t i v i t y .  T h is  i s  p a r t i c u l a r l y  th e  case  fo r  
p r e d i c t i n g  headache i n t e n s i t y .  Both of the  d a i ly  s t r e s s
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s c o re s  accounted  f o r  a s i g n i f i c a n t  amount of the  v a r ia n c e  
in headache i n t e n s i t y  t h a t  was not accoun ted  fo r  by the 
s t r e s s  a s s o c i a t e d  with  major l i f e - e v e n t s .  The r e v e r s e  i s  
not t r u e ,  however. I t  seems t h a t  measures of  the  s t r e s s  
a s s o c i a t e d  with  major l i f e - e v e n t s  do not account f o r  a 
s i g n i f i c a n t  amount of th e  v a r ia n ce  in headache f requency ,  
i n t e n s i t y ,  or  d u r a t i o n ,  above t h a t  a l r e a d y  accoun ted  f o r  
by d a i l y  s t r e s s .  F u r th e r ,  none of  the  r e g r e s s i o n  
e q u a t io n s  u s in g  only the  major l i f e - e v e n t s  s c o re s  
s i g n i f i c a n t l y  p r e d i c t e d  headache a c t i v i t y  whereas a l l  
t h r e e  of the  e q u a t io n s  were s i g n i f i c a n t  when only the  
d a i l y  s t r e s s  measures  were inc luded .  These r e s u l t s  lead  to  
the  co nc lus ion  t h a t  p r e s e n t  headache a c t i v i t y  i s  b e t t e r  
p r e d i c t e d  by co n c u r re n t  measures  of d a i l y  s t r e s s  than by 
r e t r o s p e c t i v e  measures of major l i f e - e v e n t s .  There i s  
growing ev idence  t h a t  ph y s ica l  and p sycho log ica l  problems 
a re  more s t r o n g ly  r e l a t e d  t o  d a i l y ,  r e l a t i v e l y  minor 
s t r e s s f u l  e v e n ts  than to  major l i f e - e v e n t s .  For example, 
DeLongis, Coyne, Dakof, Folkman, & Lazarus <1962) found 
t h e i r  measure of d a i l y  "h a ss le s"  to  account f o r  more 
v a r i a n c e ,  than major l i f e - e v e n t s ,  in th e  p r e d ic to n  of 
h e a l th  s t a t u s .  One. l i k e l y  e x p la n a t io n  f o r  th e se  f i n d in g s  
i s  t h a t  the  occurrence  o f  d a i l y  s t r e s s f u l  e v e n ts  may a l s o  
be a f f e c t e d  by th e  occurrence  of major l i f e - e v e n t s .  
Consequent ly ,  d a i l y  s t r e s s  s c o re s  not only  sh a re  some 
v a r ia n c e  with  major l i f e - e v e n t s  s c o r e s  when p r e d i c t i n g  
headaches ,  but a l s o  account f o r  some of the  v a r ia n ce  in
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headache a c t i v i t y  independent ly  from major l i f e - e v e n t s  
s c o r e s .  The d i r e c t i o n  of  c a u s a l i t y  between s t r e s s  and 
headaches ,  however, remains u n c e r t a i n .  The idea  t h a t  
hav ing  a headache cou ld  cause someone to  engage in l e s s  
a c t i v i t y ,  be more i r r i t a b l e ,  and seek out a p h y s ic ia n  
seems J u s t  a s  p l a u s i b l e  a s  the  idea  t h a t  d a i l y  s t r e s s f u l  
e v e n ts  cause headaches .  Thus, the  f i n d i n g  of a 
s i g n i f i c a n t  r e l a t o n s h i p  between d a i ly  s t r e s s  and headaches 
may r e f l e c t  some b i d i r e c t i o n a l  r e l a t i o n .  Fu tu re  r e s e a rc h  
a t t e m p t in g  to  p r e d i c t  headache a c t i v i t y  shou ld  inc lude  
measures  of d a i l y  s t r e s s  in t h e i r  assessment b a t t e r i e s .
The n o t ion  t h a t  headaches a r e  s t r e s s - r e l a t e d  d i s o r d e r s  i s  
su p p o r ted  by the  p r e s e n t  r e s u l t s  but  o th e r  f a c t o r s  are. 
c l e a r l y  involved because a la rg e  amount of the  v a r ia n ce  in 
headache a c t i v i t y  remains unaccounted  f o r  by th e se  
v a r i a b l e s .
Are S t r e s s  and Af f e c t  D i f f e r e n t i a l ly R e la ted  to  
S p e c i f i c  Types of Headaches?
The p o s s i b i l i t y  t h a t  the  r e l a t i o n s  between s t r e s s  and 
a f f e c t  and headache a c t i v i t y  a re  d i f f e r e n t  f o r  d i f f e r e n t  
ty p es  of headaches was su g g es ted  by th e  f i n d i n g s  of 
Blanchard e t  a l . <1984) and B ran t ley  <1980). The r e s u l t s  
of the  r e g r e s s i o n  e q u a t io n s ,  u s in g  the  i n t e r a c t i o n  between 
the  s t r e s s  and a f f e c t  s c o re s  and d i a g n o s t i c  group 
membership, p rov ide  l im i te d  suppor t  fo r  the  p o s s i b i l i t y  
t h a t  the  r e l a t i o n s  between s t r e s s  and headache a c t i v i t y  
a r e  d i f f e r e n t  f o r  d i f f e r e n t  ty p e s  of headache.  They do
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n o t ,  however,  su p p o r t  the  h y p o th e s i s  t h a t  a f f e c t  i s  more 
s t r o n g ly  r e l a t e d  to  the  headache a c t i v i t y  of one headache 
group over a n o th e r .  Only one of the  33 r e g r e s s i o n  
e q u a t io n s  r e v e a le d  a ' s i g n i f i c a n t  i n t e r a c t i o n  e f f e c t .  This  
f i n d i n g  s u g g e s t s  t h a t  the amount of s u b j e c t i v e  s t r e s s  
a s s o c i a t e d  w i th  major l i f e - e v e n t s  o c c u r r in g  in the  p a s t  
s i g n i f i c a n t l y  p r e d i c t s  the  d u ra t io n  of  m igra ine  headaches ,  
bu t  not mixed o r  muscle c o n t r a c t i o n  headaches .  Although 
t h i s  cou ld  have appeared  p u re ly  because of chance, i t  i s  
very s i m i l a r  to  the  r e s u l t s  o b ta in e d  in a d i f f e r e n t  
l a b o ra to ry  w i th  a d i f f e r e n t  headache p o p u la t io n  i Blanchard 
e t  a l . ,  1984).  B lanchard and h i s  a s s o c i a t e s  found t h a t  
t h e i r  major l i f e - e v e n t s  s c o re  a l s o  s i g n i f i c a n t l y  p r e d i c t e d  
t h e i r  headache index,  c r e a t e d  by combining headache 
i n t e n s i t y  and d u r a t io n  s c o r e s ,  f o r  m ig ra in eu r s  but  not fo r  
mixed or  muse1 e - c o n t r a c t  ion headache s u f f e r e r s .  These 
f i n d in g s  add suppor t  t o  the  n o t io n  t h a t  the  s t r e s s  
a s s o c i a t e d  with  major l i f e  ev e n ts  i s  more s t r o n g ly  r e l a t e d  
to  m igra ine  headaches than i t  i s  to  mixed headaches ,  but 
not a s  compared to  muse 1 e - c o n t r a c t  ion headaches .  The lack 
of f i n d in g s  f o r  s i g n i f i c a n t  i n t e r a c t i o n s  between d a i l y  
a f f e c t  s c o r e s  and d a i ly  s t r e s s  s c o re s  and headache 
d ia g n o s i s  means t h a t  th e se  s c o r e s  do not d i f f e r e n t i a l l y  
p r e d i c t  the  headache a c t i v i t y  of one headache group over 
a n o t h e r .
How, Are S t r e s s  and A ffec t  R e la ted  to  Headache 
Act iv i  t v ?
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The r e s u l t s  d i s c u s s e d  t o  t h i s  p o in t  have examined 
mean d i f f e r e n c e s  between groups on measures  of s t r e s s  and 
a f f e c t  and th e  s t r e n g t h  of th e  r e l a t i o n s  between headache 
a c t i v i t y  and measures o f  s t r e s s  and a f f e c t .  The use of 
d a i ly  measures  of s t r e s s  and a f f e c t  a l s o  a l lowed the  
examination of  p a t t e r n s  of f l u c t u a t i o n s  in th e se  s c o re s  
b o th ,  w i th  r e s p e c t  to  when headaches occur  and w ith  
r e s p e c t  to  d i f f e r e n c e s  between headache d i a g n o s t i c  groups.
The use of  d a i ly  measures  of s t r e s s  and a f f e c t  
r e v e a le d  s i g n i f i c a n t  d i f f e r e n c e s  in the  changes in th e se  
s c o r e s  a c r o s s  headache and nonheadache days .  The a n a ly s e s  
of t h e s e  d a i l y  changes r e v e a le d  t h a t  headache s u f f e r e r s ,  
r e g a r d l e s s  of  d i a g n o s i s ,  a r e  more dep re s sed  and anxious  on 
headache days a s  compared to  the  day b e fo re  t h e i r  
headaches .  In a d d i t i o n ,  they a r e  more d ep re s sed  on 
headache days than they a r e  two days b e fo re  t h e i r  
headaches .  These changes p a r a l l e l  the  f i n d in g s  of 
F e u e r s t e in  e t  a l . (1983) and Harvey and Hay <1983). These 
two s t u d i e s ,  however, only inc lu d ed  m igra ine  g roups .  The 
p r e s e n t  f i n d i n g s  i n d i c a t e ,  f u r t h e r ,  t h a t  t h i s  p a t t e r n  of 
a f f e c t i v e  change a l s o  h o ld s  f o r  mixed and 
m u s c le - c o n t r a c t  ion headache s u f f e r e r s .  Th is  s u g g e s t s  t h a t  
i t  may be head pain  t h a t  c a u se s  th e s e  mood changes and not 
something more p a r t i c u l a r  to  the  s p e c i f i c  type of headache 
ex p e r ien ced ,  a conc lus ion  t h a t  has  been reached  by o th e r s  
( e . g . ,  Andrasik e t  a l . ,  1982a; D a le s s io ,  1980; P h i l i p s ,  
1976). Th is  f i n d in g  may a l s o  ex p la in  why headache
s u b j e c t s  w ith  f r e q u e n t  headaches look more d i s t u r b e d  on 
measures  of p e r s o n a l i t y  and psychopathology (Drummond, 
1983; Harper & S te g e r ,  1978). While the  r e s u l t s  a l s o  
i n d i c a t e  t h a t  d a i l y  s t r e s s  s c o r e s  and h o s t i l i t y  s c o re s  
s i g n i f i c a n t l y  f l u c t u a t e  a c r o s s  days ,  no p a r t i c u l a r  
p a t t e r n s  of changes emerged. T h is  i s  p u z z l in g  c o n s id e r in g  
t h a t  the  s i g n i f i c a n c e  l e v e l s  of th e  o v e r a l l  models were 
a l l  £  < .05 .  A s i g n i f i c a n t  but unexpected  f i n d in g  
appeared  when changes in d e p re s s io n  and h o s t i l i t y  were
compared a c ro s s  g roups .  Contra ry  t o  th e  f i n d in g s  of
Harvey and Hay (1983) ,  the  m ig ra ine  group d id  not  show a
p o s i t i v e  mood change th e  day b e fo re  a headache as  compared
to  two days b e fo r e  a headache.  I n s t e a d ,  the  
muse 1 e - c o n t r a c t  ion g r o u p 's  mood improved, r e l a t i v e  to  the  
m ig ra ine  and mixed headache g roups ,  a c r o s s  th e se  two days .  
Daily f l u c t u a t i o n s  in a f f e c t i v e  s t a t e s  cou ld  e a i l y  be 
masked by t r a i t  measures  of a n x i e t y ,  d e p r e s s io n ,  and 
h o s t i l i t y  when d a i l y  measures  of a f f e c t i v e  s t a t e s  a re  
averaged  over  t im e.  Although headache groups  have not 
been found to  c o n s i s t e n t l y  d i f f e r  on mean l e v e l s  of 
a n x i e ty ,  d e p re s s io n ,  and h o s t i l i t y ,  they do sco re  
d i f f e r e n t l y  on a d ay - to -day  b a s i s .  At the  s im p le s t  l e v e l ,  
th e s e  f i n d i n g s  r a i s e  the  p o s s i b i l i t y  t h a t  the  moods of 
muse 1 e - c o n t r a c t  ion headache s u f f e r e r s  improve due to  the  
r a r e  o cc u r ren c e ,  a t  l e a s t  in t h i s  sample, of s u b j e c t s  
go ing  two co n s e cu t iv e  days w i th o u t  a headache.  At a more 
complex l e v e l ,  th e se  r e s u l t s  r a i s e  the  p o s s i b i l i t y  t h a t ,
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l i k e  m ig ra ine  headaches ,  th e  mechanisms o p e r a t in g  to  
produce muse1 e - c o n t r a c t  ion headaches may be i n i t i a t e d  
sometime, p o s s i b ly  two days ,  p r i o r  to  the  day of a 
headache.  Changes in biochemical and psyhophys io log ica l  
a c t i v i t y  l e v e l s  might a l s o  occur  in s p e c i f i c  p a t t e r n s  
p r i o r  t o  a m u s c le - c o n t r a c t  ion headache.  R esea rc h e rs  have 
found t h a t  EMG a c t i v i t y  ty p ic a l ly ,  i n c r e a s e s  in response  to  
s t r e s s o r s  p r e s e n te d  in the  l a b o ra to ry  and t h a t  ep in ep h r in e  
and n o rep in ep h r in e  may be r e l e a s e d  in response  to  
emotional te n s io n  (Mathew e t  a l . ,  1982).  In a d d i t i o n ,  the  
e a r l y  s t u d i e s  conducted  by O s t f e ld  and a s s o c i a t e s  
( O s t f e ld ,  1962; O s t f e ld  e t  a l . ,  1957) led  them to  sugges t  
t h a t  an in c re a s e  in n o re p in e p h r in e  was a s s o c i a t e d  with  
f e e l i n g s  of  t e n s io n  and t h a t  t h i s  cou ld  lead  to  the  
v a s o c o n s t r i c t i o n  of n u t r i e n t  a r t e r i e s  and c o n t r a c t io n  of 
a s s o c i a t e d  m usc les .  But,  no one has  conducted r e s e a r c h  to  
examine how long i t  might take  f o r  th e se  changes to  occur 
b e fo re  a headache i s  ex p e r ien ce d .  I f  a 2-day p ro g re s s io n  
of f r o n t a l i s  EMG a c t i v i t y  was observed  p r i o r  to  the  
headache,  where,  f o r  example, EMG a c t i v i t y  in c re a s e d  two 
days b e fo re  the  headache,  i t  cou ld  ex p la in  the  
d i s c r e p a n c i e s  in the  f i n d in g s  of r e s e a r c h  a s  to  whether o r  
not  EMG a c t i v i t y  i n c r e a s e s  on headache days as  compared to  
nonheadache days .  In s p e c u l a t i o n ,  a f i n d i n g  of no 
d i f f e r e n c e  may be due to  the in a d v e r t e n t  measurement of 
t h i s  high nonheadache day EMG. The f i n d in g  t h a t  the  
m ig ra ine  g r o u p ' s  moods d id  no t  improve the  day b e fo re  a
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headache a s  compared to  two days b e fo re  a headache does 
not n e c e s s a r i l y  d e t r a c t  from the  h y p o th e s i s  t h a t  the  
mechanisms t h a t  le ad  to  them a re  i n i t i a t e d  s e v e ra l  days 
p r i o r  to  the  headache.  The f i n d in g s  of F e u e r s t e in  e t  a l . 
<1983) sugges t  t h a t  these  mechanisms may be i n i t i a t e d  up 
t o  4 days p reced in g  an a t t a c k .  They found t h a t  while  
an x ie ty  s c o r e s  on headache days were s i g n i f i c a n t l y  g r e a t e r  
than  1, 2, and 3 days p r i o r  to  the  m ig ra in e ,  the  an x ie ty  
on headache days was not  s i g n i f i c a n t l y  g r e a t e r  than 
an x ie ty  s b o re s  4 days p r i o r  to  the  m ig ra ine  a t t a c k .  
U n fo r tu n a te ly ,  th e  headache s u f f e r e r s  in th e  p r e s e n t  s tudy  
had such f re q u e n t  headaches t h a t  th e r e  were not enough 
h e a d a c h e - f r e e  days to  a l low  t h i s  a n a l y s i s .  In g e n e ra l ,  
th e s e  f i n d i n g s  p ro v id e  ev idence  s u g g e s t in g  t h a t  changes in 
a f f e c t i v e  s t a t e s  a r e  a s s o c i a t e d  w ith  the  occurrence  of 
m ig ra in e ,  mixed, and m u s c le - c o n t r a c t  ion headaches and t h a t  
th e  p a t t e r n s  of th e se  changes in moods d i f f e r  f o r  the  
d i f f e r e n t  types  of  headaches a s  th e  headache bout 
approaches .
Expanding the  p r e s e n t  methodology to  Include  not 
only  c o n cu rren t  measures of  d a i fly s t r e s s  and d a i ly  a f f e c t  
bu t  a l s o  co n c u r ren t  d a i ly  measures o f ,  f o r  example, 
p syc h o p h y s io lo g ica l  a c t i v i t y ,  d i e t a r y  changes,  b iochemical 
changes,  and hormonal changes ,  might revea l  complex 
i n t e r r e l a t i o n s  t h a t  enhance our a b i l i t y  to  p r e d i c t  when 
and to  s t a t e  why a p a r t i c u l a r  headache o cc u rs .  Taken a 
s t e p  f u t h e r ,  s i g n i f i c a n t  r e s u l t s  could  have im p l i c a t io n s
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f o r  t r e a tm e n t  by p ro v id in g  d a ta  t o  sugges t  choosing  the  
use  of  one t r e a tm en t  s t r a t e g y ,  f o r  example, among 
a n t i d e p r e s s a n t s ,  b io fee d b ack ,  d i e t a r y  r e s t r i c t i o n s ,  and 
v a s o d i l a t i n g  d ru g s ,  over an o th e r .
In summary, the  major f in d in g s  of  t h i s  s tu d y  a re  
t h a t :  <a) headache s u f f e r e r s  do not  r e p o r t  l e ad in g  more
s t r e s s f u l  l i v e s  than a co n t ro l  p o p u la t io n ;  (b)  headache 
s u f f e r e r s  do n o t ,  a s  compared to  c o n t r o l s ,  em o t io n a l ly  
o v e r r e a c t  to  l i f e  s t r e s s ;  <c) headache a c t i v i t y ,  
r e g a r d l e s s  of d i a g n o s i s ,  i s  r e l a t e d ,  a l though  only 
m odera te ly  so ,  to  l i f e  s t r e s s ;  (d)  measures of d a i ly  
s t r e s s  s i g n i f i c a n t l y  p r e d i c t  headache a c t i v i t y  and account 
f o r  a s i g n i f i c a n t  amount of the  v a r ia n ce  in headache 
a c t i v i t y  beyond t h a t  accounted  f o r  by measures of  major 
l i f e - s t r e s s  a lo n e ;  <e) measures of major l i f e - s t r e s s  do 
not account f o r  a s i g n i f i c a n t  amount of the  v a r ia n ce  in 
headache a c t i v i t y  beyond t h a t  accounted  f o r  by measures of 
d a i l y  s t r e s s ;  Cf) d i f f e r e n t  headache groups do not 
ex p e r ien ce  s i g n i f i c a n t l y  d i f f e r e n t  l e v e l s  of n eg a t iv e  
a f f e c t  d u r in g  a 4-week m on i to r ing  p e r io d ;  <g) changes in 
d a i l y  s t r e s s  l e v e l s  a r e  not r e l a t e d  to  the  occurrence  of a 
p a r t i c u l a r  headache a t t a c k ;  and <h) changes in d a i l y  
l e v e l s  of d e p re s s io n  and h o s t i l i t y ,  in r e l a t i o n  to  the 
o ccurrence  of a headache,  s i g n i f i c a n t l y  d i f f e r  a c ro s s  
headache d i a g n o s t i c  g roups .
Although c o n c lu s io n s ,  based on the  above f i n d in g s ,  
cannot be taken beyond the c o n f in e s  of the  c h a r a c t e r i s t i c s
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of the  p a r t i c u l a r  experimenta l  groups used  and the 
p a r t i c u l a r  measures employed in t h i s  s tu d y ,  the  
d i f f e r e n c e s  o b ta in e d  w arran t  f u r t h e r  i n v e s t i g a t i o n .  All 
of the  s i g n i f i c a n t  f i n d in g s  were found by u s in g  a 
methodology t h a t  d e p a r t e d  from the  more t r a d i t i o n a l  
l a b o ra to ry  and l i f e - e v e n t s  approaches  to  s tu d y in g  the  
s t r e s s -h e a d a c h e  r e l a t i o n .  The seemingly complex r e l a t i o n s  
among s t r e s s ,  emotional s t a t e s ,  and headache a c t i v i t y  
might be f u r t h e r  d e l i n e a t e d  i f  f u t u r e  r e s e a r c h e r s  inc lude  
the  co n c u r re n t  assessment of d a i l y  s t r e s s  l e v e l s ,  d a i l y  
a f f e c t i v e  s t a t e s ,  and headache a c t i v i t y  in t h e i r  
m ethodolog ies .  Focusing on the  i s s u e s  of whether o r  not 
headache groups ex p e r ie n ce  more s t e s s ,  more p sy ch o lo g ica l  
d i s t u r b a n c e ,  o r  o v e r r e a c t  t o  s t r e s s ,  a s  compared to  
c o n t r o l s ,  has  not been f r u i t f u l .  The p r e s e n t  r e s u l t s  
sugges t  t h a t  a more p rom is ing  l i n e  of r e s e a r c h  i s  one 
fo cu s in g  on how d a l l y  changes in s t r e s s  l e v e l s  and 
emotional s t a t e s  co r respond  w ith  the  occurrence  of a 
headache .
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Name; ___________________    Sex: M F Age:__
Phone:__________________________ (home)______________________ (work)
How long have you been having headaches? ________________________
Have you seen a neurologist for this problem?______ When?________
Neurological work up?________ What kind?__________________________
What diagnosis(es) were you given?_______________________________
What medications are you currently taking for your HA?__________
What other treatments have you sought for your HA's? 








_accompanied by nausea 
hypersensitivity to light 
^hypersensitivity to noise
more than three per week
TMJ?
 2-3 per week
 2-4 per month
less than 2 per month 
Trauma at onset of problem?_______  Sinus Headaches_
Family history of headaches?_
Other medical problems? ____
Two types of head pain? ____
Describe the headache project. Would you like to be scheduled for 
an intake interview?
Scheduled for:_______________
Not scheduled because:  needs neurological workup (CAT, xray, EEG)
 diagnosed TMJ  trauma at onset of problem





I, ____________________ ;__________, freely and willingly consent to
participate in two interviews for the purpose of determining, if 
possible, a diagnosis for the type(s) of headaches I suffer. I 
understand that one interview will be conducted by a Board Certified 
Neurologist and one by a doctoral student in clinical psychology. 
Following these interviews, the neurologist and psychology student 
will discuss the information I have provided in order to: (1) attempt
to reach an agreement concerning a diagnosis for my headaches; and
(2) to decide whether or not my headaches are of the type they are 
examining their current research project.
In the event they determine that my headaches are appropriate for 
their project, I will have the choice of whether or not I wish to 
participate in the project. I understand that my decision at this 
time is not final and that I may decide not to participate, further, 
at any time I choose with no adverse consequences to me. In the 
event they determine that my headaches are not appropriate for their 
project, I will be given a full explanation of the reasons and will 
have suffered no adverse consequences with .the exception of loosing 





Copyrighted m aterials in this docum ent 
have not been filmed a t the request of 
the  author. They a re  available for 
consultation, however, in the  author's 
university library.
T hese consist of pages:
Appendix C, pages 150-154 (Headache Intake Q uestionnaire)
Appendix D. pages 155-156 (Daily Headache Record)_______
Appendix. Er pages 157-158 (The L ife  Experiences Survey)
Appenriix_F,,, page ISO (na ily  S tre ss  Inventory)________ _
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Appendix H
INFORMED CONSENT
I. _____________________________________________________ ,freely and willingly consent to be a participant in the research 
project investigating psychological, physiological, and environmental 
factors as they relate to headache activity. This project is being 
directed by Dr. Phillip J. Brantley of the L.S.U. Department of 
Psychology and of the L.S.U. Medical School. The project is being 
run and coordinated by several clinical psychology doctoral students 
from LSU.
I have been asked to attend biweekly assessment sessions at Earl K.
Long Memorial Hospital which will last from approximately 1J to 2 hours 
each. During these sessions I will be asked to fill out a number of 
paper and pencil questionnaires, to allow psychophysiological recordings 
to be taken, and to allow the drawing of blood samples. In addition to 
these biweekly sessions, I will also fill out several questionnaires at 
home on a daily basis. I understand that if I provide all the above 
information over a four week period, I will be able to receive treatment 
for my headaches at no cost to me.
I understand that the only risks involved are: (1) possible minor skin
irritation due to the electrodes used in the psychophysiological assess­
ments, (2) normal risks associated with any blood drawing procedure (con­
ducted by R.N.) and (3) my usual headaches since no treatment will be 
offered during the four weeks of assessment.
I understand that this work is experimental in nature. I also understand 
that I may withdraw from participation in this study at any time with no 
adverse consequences. In addition, any information I provide during the 
project will be kept in strict confidence and if this information is pre­
sented publicly (i.e. conferences, journal articles), no information will 
be identified with me personally.
I realize that I have a right to ask questions at any time and to have 
these questions answered to my satisfaction. I have read and thoroughly 





Date of Birth: _________________
Sex (circle): M F
Marital Status (circle):
1 2 3 4 5
single married divorced widowed separated
Number of persons living in your household (include yourself):
Education completed (check one):
1._______ did not finish high school
2. _____ graduated high school (or have equivalent, e.g., GED)
3. _____ attended college but have no degree
4. _____ have a 2 year college degree (or equivalent)
5. _____ have a 4 year college degree or more
Annual income level of household (check one):
1. _____ less than $10,000
2 .  $10,000  -  $29,000
3. $30,000 - $49,000
4. _____ $50,000 - $99,000




Source 41 SS MS I B
Diagnosis 3 473.65 157.88 1.53 NS




Analysis of Variance Summary Tab 1 es_f or_Gr.oup 
D ifferences in Headache A ctivity
Source d i SS MS I E
Headache Frequency
Diagnosis . 3 3695.44 1231.81 29.31 .0001
Error 76 3193.95 42.03 ,
Total 79 6889.39
Headache In ten sity
Diagnosis 3 30.83 10.38 25.04 .0001
Error 76. 31.19 .41
Total 79 62.02
Headache Duration
Diagnosis 3 455.98 151.99 14.08 .0001




Summary Tables for MultlP-le_Regre9sion Analyses P red ic ting
Headache.Erectuencv
Source d£ SS MS £ Ra
Model 5 596.10 119.22 2.35 .053 .178
Diagnosis 2 461.43* 230.71 4.54 .015
MAACL-ANX 1 8.42- 8.42 .17 .685
In terac tio n 2 126.25- 63.13 1.24 .297
Error 54 2744.08 50.82
Total 59 3340.18
Model 5 654.36 130.87 2.63 .034 .196
Diagnosis 2 461.43 230.71 4.64 .014
MAACL-DEP 1 2.27 2.27 .05 .832
In te rac tio n 2 190.66 95.33 1.92 .157
Error 54 2685.82 49.74
Total 59 3340.18
Model 5 676.56 135.31 2.74 .028 .203
Diagnosis 2 461.43 230.71 4.68 .013
MAACL-HOS 1 123.84 123.84 2.51 .119
In terac tio n 2 91.30 45.65 .93 .403
Error 54 2663.62 49.33
Total 59 3340.18
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Appendix L (c o n 't )
Model 5 557.47 111.49 2.16 ,072 .167
Diagnosis 2 461.43 230.71 4.48 .016
DSI-FREQ 1 40.10 40.10 CD .382
In te rac tio n 2 55.93 27.97 .54 .584
Error 54 2782.71 51.53
Total 59 3340.18
Model 5 521.90 104.38 2.00 .093 .156
Diagnosis 2 461.43 230.71 4.42 .017
DSI-SUM 1 13.48 13.48 .26 .613
In te rac tio n 2 46.99 23.49 .45 .640
Error 54 2818.28 52.19
Total 59 3340.18
Model 5 502.34 100.47 1.91 .107 .150
Diagnosis 2 461.43 230.71 4.39 .017
NEG NUM FIRST 1 .02 .02 .00 .986
In te rac tio n 2 40.89 20.45 .39 .680
Error 54 2837.85 52.55
Total 59 3340.18
Appendix L (c o n 't )
Model 5 486.37 97.27 1.84 .120 .146
Diagnosis 2 461.43 230.71 4.37 .017
NEG NUM LAST 1 3.30 3.30 .06 .803
In terac tio n 2 21.63 10.81 .20 .815
Error 54 2853.81 52.85
Total 59 3340.18
Model 5 529.41 105.88 2.03 .088 .158
Diagnosis 2 461.43 230.71 4.43 .017
TOTAL NEG NUM 1 .78 .78 .02 .903
In terac tio n 2 67.19 33.59 .65 .528
Error 54 2810.77 52.05
Total 59 3340.18
Model 5 483.92 96.78 1.83 .123 .145
Diagnosis 2 461.43 230.71 4.36 .017
NEG SUM FIRST 1 .01 .01 .00 .989
In terac tio n 2 22.48 11.24 .21 .809
Error 54 2856.26 52.89
Total 59 3340.18
Appendix L (c o n 't )
Model 5 482.58 96.52 1.82 .124 .144
Diagnosis 2 461.43 230.71 4.36 .018
NEG SUM LAST 1 8.18 8.18 .15 .696
In terac tio n 2 12.96 6.48 .12 .885
Error 54 2857.60 52.92
Total 59 3340.18
Model 5 488.30 97.66 1.85 .119 .146
Diagnosis 2 461.43 230.71 4.37 .017
TOTAL NEG SUM 1 1.97 1.97 .04 .848
In terac tio n 2 24.90 12.45 .24 .791
Error 54 2851.88 52.81
Total 59 3340.18
Model 5 654.85 130.97 2.63 .033 .196
Diagnosis 2 461.43 230.71 4.64 .014
MAACL-INT 1 30.18 30.18 .61 .439
In terac tio n 2 163.24 81.62 1.64 .203
Error 54 2685.33. 49.73
Total 59 3340.18
Note. Diagnosis was entered in a l l  reg ressions, whereas e a c h 's tre s s  
and a ffe c t v a riab le  was entered  only in i t s  own equation.
•Type 1 Sums of Squares.
Appendix M
Summary Tab les  fo r Mul t ip le  Regression  Analyses P red ic ting
Headach.e_In.tens i tv
Source s it SS MS £ E E*
Model 5 .50 .10 .28 .923 .025
Diagnosis 2 .47*
COCM• .67 .518
MAACL-ANX 1 .00- .00 .01 .920
In terac tio n 2 .02- .01 .02 .976
Error 54 19.25 .36
Total 59 19.75
Model 5 .77 .15 .44 .818 .039
Diagnosis 2 .47 .23 .68 .513
MAACL-DEP 1 .01 .01 .02 .898
In terac tion 2 .29 .15 .42 .661
Error 54 18.97 .35
Total 59 19.75
Model 5 .78 .16 .45 .815 .040
Diagnosis 2 .47 .23
ooVO .513
MAACL-HOS 1 .15 .15 .42 ,520
In terac tion 2 .16 .08 .23 .796




Appendix M (c a n 't )
Model 5 1.58 .32 .94 .462 .080
Diagnosis 2 .47 .23 .71 .498
DSI-FREQ 1 .41 .41 1.23 .272
In terac tion 2 .69 .35 1.03 .364
Error 54 18.16 .34
Total 59 19.75
Model 5 1.41 .28 .83 .535 .071
Diagnosis 2 .47 .23 .70 .502
DSI-SUM 1 .04 .04 .12 .732
In terac tion 2 .89 .45 1.31 .277
Error 54 18.34 .34
Total 59 19.75
Model 5 .93 .19 .53 .749 .047
Diagnosis 2 .47 .23 .68 .510
NEG NUM FIRST 1 .24 .24 .70 .406
In terac tion 2 .21 .10 .31 .738
Error 54 18.81 .35
Total 59 19.75
Appendix M Ccon't)
Model 5 1.03 .21 .60 .703 .052
Diagnosis 2 .47 .23 .68 .508
NEG NUM LAST 1 .04 .04 .11 .746
In te rac tion 2 .52 .26 .75 .477
Error 54 18.71 .35
Total 59 19.75
Model 5 .65 .13 .37 .869 .033
Diagnosis 2 .47 .23 .67 .515
TOTAL NEG NUM 1 .10 .10 .28 .600
In te rac tio n 2 .07 .03 .11 .900
E rror 54 19.10 .35
Total 59 19.75
Model 5 .74 .15 .42 .831 .038
Diagnosis 2 .47 .23 .67 .514
NEG SUM FIRST i .07 .07 .19 .663
In te rac tio n 2 .20 .10 .29 .752
Error 54 19.00 .35
Total 59 19.75
Appendix M (c o n 't )
Model 5 1.21 .24 .71 .522 .061
Diagnosis 2 .47 .23 .69 .505
NEG SUM LAST i .31 .31 .89 .349
In terac tio n 2 .43 .26 .63 .538
Error 54 18.54 .34
Total 59 19.75
Model 5 .52 ^10 .29 .916 .026
Diagnosis 2 .47 .23 .67 .518
TOTAL NEG SUM 1 .00 .00 .00 .969
In terac tio n 2 .04 .02 .06 .944
Error 54 19.23 .36
Total 59 19.75
Model 5 .62 .12 .35 .880 .031
Diagnosis 2 .47 to CO .67 .516
MAACL-INT 1 .03 .03 .10 .759
In te rac tio n 2 .11 .06 .16 .854
Error 54 19.13 .35
Total 59 19.75
Note. Diagnosis was entered  in a ll  reg ressions, whereas each s tr e s s  
and a ffe c t variab le  was entered  only in i t s  own equation.
•Type 1 Sums of Squares.
Appendix N
Summary Tables for M ultiple Regression  Analyses P red icting
Headache Duration
Source SS MS £ . a S2
Model 5 29.96 5.99 .47 .799 .041
Diagnosis 2 15.60* 7.80 .61 .548
MAACL-ANX 1 1.93* 1.93 .15 .700
In terac tion 2 12.43* 6.27 .48 .619
Error 54 692.40 12.82
Total 59 722.36
Model 5 34.64 6.93 .54 .742 .048
Diagnosis 2 15.60 7.80 .61 .546
MAACL-DEP 1 6.61 6.61 .52 .474
In terac tion 2 12.43 6.27 .49 .617
Error 54 687.72 12.74
Total 59 722.36
Model 5 18.89 3.78 .29 .917 .026
Diagnosis 2 15.60 7.80 .60 .553
MAACL-HOS 1 .03 .03 .00 .961
In terac tion 2 3.25 1.62 .12 .883
Error 54 703.47 13.03
Total 59 722.36
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Model 5 55.90 11.18 .91 .484 .077
Diagnosis 2 15.60 7.80 .63 .535
DSI-FREQ 1 4.40 4.40 .36 .553
In terac tio n 2 35.90 17.95 1.45 .243
Error 54 18.16 .34
Total 59 722.36
Model 5 65.88 13.18 1.08 .380 .091
Diagnosis 2 15.60 7.80 .64 . .530
DSI-SUM 1 2.54 2.54 .21 .649
In terac tio n 2 47.73 23.87 1.96 .150
Error 54 656.48 12.16
Total 59 722.36
Model 5 37.24 7.45 .59 .710 .052
Diagnosis 2 15.60 7.80 .61 .545
NEG NUM FIRST 1 15.63 15.63 1.23 .272
In terac tion 2 6.02 3.01 .24 .790
Error 54 685.11 12.69
Total 59 722.36
Appendix N (c o n 't )
Model 5 101.40 20.28 1.76 .136 .140
Diagnosis 2 15.60 7.80 .68 .512
NEG NUM LAST 1 1.28 1.28 .11 .740
In terac tion 2 84.52 42.26 3.67 .032
Error 54 620.96 11.50
Total 59 722.36
Model 5 54.09 10.82 .87 .505 .075
Diagnosis 2 15.60 7.80 .63 .536
TOTAL NEG NUM 1 7.46 7.46 .60 .441
In terac tio n 2 31.03 ’ 15.51 1.25 .294
Error 54 668.27 12.38
Total 59 722.36
Model 5 30.01 6.00 .47 .798 .041
Diagnosis 2 15.60 7.80 .61 .548
NEG SUM FIRST 1 10.90 10.90 .85 .361
In te rac tion 2 3.51 1.75 .14 .873
Error 54 692.35 12.82
Total 59 722.36
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Model 5 146.47 29.29 2.75 .028 .203
Diagnosis 2 15.60 7.80 .73 .486
NEG SUM LAST 1 4.68 4.68 .44 .511
In terac tio n 2 126.19 63.10 5.92 .005
Error 54 575.88 10.66
Total 59 722.36
Model 5 38.94 7.79 .62 .589 .054
Diagnosis 2 15.60 7.80 .62 .544
TOTAL NEG SUM 1 3.75 3.75 .30 .589
In te rac tio n 2 19.59 9.79 .77 .466
Error 54 683.42 12.66
Total 59 722.36
Model 5 27.37 5.47 .43 .829 .038
Diagnosis 2 15.60 7.80 .61 ‘ .549
MAACL-INT 1 1.84 1.84 .14 .707
In te rac tion 2 9.92 4.96 .39 .682
Error 54 694.99 12.87
Total 59 722.36
Note. Diagnosis was entered in a ll  reg ress ions , whereas each s tr e s s  
and a ffe c t variab le  was entered  only in i t s  own equation.
•Type 1 Sums of Squares.
Appendix 0
Summary Tables fo r H ierarch ical Stepwise M ultiple R eg ress ions 
P red ic ting  Headache Frequency From Measures of MaJor and Minor 
S tre g g fu lL iie -ev e n tg
Source d f  SS MS £ E Rz
<a) DSI Scores Entered F irs t*
2 551.48 275.74 3.35 .040 .081
77 6337.90 82.31
79 6889.39
8 Value STD Error SS* I S.
In tercep t 16.78
DSI-FREQ -.6 7 .30 426.10 5.18 .026
DSI-SUM .13 .11 130.38 1.58 .212
Source SS MS • £ E Rz
<b) LES Scores Entered F irst*
Regression 3 431.28 143.76 1.69 .174 .063






Appendix 0 (c a n 't )
B Value STD Error SSb £ R
Intercep t 16.69
TOTAL NEG NUM -.10 1.19 .60 .01 .933
TOTAL NEG SUM .10 .55 3.02 .04 .851
DSI-FREQ* -.3 6 .16 410.02 4.83 .031
HflSfi. H = 80.
•Scores from the Daily S tre ss  Inventory were entered  and other 
va riab les were allowed to  en te r only a t p. < .10 level of 
s ig n ifican ce .
bType II  Sums of Squares.
cScores from the L ife  Experiences Survey were entered and other 
v a riab les  were allowed to  en te r only a t £  < .10 level of 
s ig n ifican ce .
^Entered s ig n if ic a n tly  a t second s tep .
Appendix P
Summary Tables for H ierarchical Stepwise M ultiple Rregressions 
P red ic ting  Headache In ten s ity  From Measures of MaJor and Minor 
S tressfu l L ife-even ts
Source d£ SS MS
ol R2
(a) DSI Scores Entered F irs t*
Regression 2 7.75 3.87 5.50 .006 .125
Error 77 54.27 .70
Total 79 62.01
B Value STD Error SSb £ £
In tercep t 1.99
DSI-FREQ -.09 .03 7.73 10.97 .001
DSI-SUM .03 .01 5.20 7.37 .008
Source df. SS MS £ a  Rz
(b) LES Scores Entered F irs t"
Regression 4 8.27 2.07 2.89 .028 .133
Error 75 53.74 .72
Total 79 62.01
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B Value STD Error SSb £ £
In tercep t 2.04
TOTAL NEG NUN -.0 8 .11 .42 .59 .446
TOTAL NEG SUM .03 .05 .25 .36 .553
DSI-FREQ* -.09 .03 7.53 10.25 .002
DSI-SUM* .03 .01 5.17 7.21 .009
Note. H » 80.
•Scores from the Daily S tre ss  Inventory were entered and other 
va riab le s  were allowed to  en te r only a t a  < .10 level of 
s ig n ifican ce .
bType II  Sums of Squares.
cScores from the Life Experiences Survey were entered and other 
va riab les were allowed to  en te r only a t a  < .10 level of 
s ig n ifican ce .
^Entered s ig n if ic a n tly  a t second s te p .
Appendix (3
P red icting  Headache Duration From Measures of Major and Minor
S tressfu l L lie-events




(a) DSI Scores Entered F i r s t6 
2 134.55 67.27 4.54 .014 
77 1142.12 14.83 
79 1276.66
.105
B Value STD Error SSb £ £




- .3 8  .13 134.37 9.06 
.12 .04 100.20 6.76
.003
.011
Source d£ SS MS £ £ R=
<b) LES Scores Entered F ir s t6 
Regression 2 15.00 7.50 .46




Appendix Q (c o n 't )
B Value STD Error SSb £ E
In tercep t 6.07
TOTAL NEG NUN -.47 .52 13.47 .82 .367
TOTAL NEG SUN .18 • to 9.36 .57 .452
Hs££. H = 80.
•Scores from the Daily S tre ss  Inventory were entered and other 
va riab les  were allowed to  enter only a t £  < .10 level of 
s ig n ifican ce .
“Type II Sums of Squares.
“Scores from the Life Experiences Survey were entered and other 
v a riab le s  were allowed to  en ter only a t £  < .10 level of 
s ig n ifican ce .
Appendix R
Analysis of-Variance Summary Tab le s  fo r Group.. 
D ifferences on S tre ss  and Affect Measures Across Headache 
and Nonheadache Davs
Source SS* £ £
MAACL-Anxiety*1
Diagnosis* 2 14.53 .46 .635 .011
Error 56 887.57
Dayc 2 54.60 7.20 .001 .042
In te rac tio n 4 13.55 .89 .471 .010
Error 89
MAACL-Depressi on*
Diagnosis 2 52.59 .83 .442 .019
Error 56 1779.35
Day 2 159.81 10.21 .000 .057
In te rac tio n 4 129.13 4.13 .004 .046
Error 89 695.27
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MAACL-Host i 1i ty d
Diagnosis 2 26.08 .97 .386 .020
Error 56 753.25
Day 2 30.87 3,31 .041 .024
In terac tio n 4 83.42 4.48 .002 .064
Error 89 414.71
DSI-FREQ-
Diagnosis 2 220.84 1.32 .276 .038
Error 56 4689.02
Day 2 74.39 3.96 .023 .013
In terac tio n 4 22.83 .61 .658 .004
Error 89 835.14
DSI-SUM-
Diagnosis 2 2400.49 1.43 .248 .042
Error 56 47045.42
Day 2 810.67 4.98 .009 .014
In terac tio n 4 64.30 .20 .939 .001
Error 89 7243.80
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Appendix R (c o n 't )
MAACL-■Intensity '
Diagnosis 2 1186.65 .77 .468 .017
Error 56 43193.99
Day 2 3075.95 7.32 .001 .045
In terac tio n 4 2740.23 3.26 .015 .040
Error 89 18710.45
Note. These are post-hoc analyses from an overall s ig n if ic a n t 
MANOVA.
•Type III  Sums of Squares.
“•Migraine, mixed, and m uscle-contract ion headache groups.
c Includes separate  scores on the dependent measures from 2 days 
p r io r  to  a headache, 1 day p rio r  to  a headache, and headache days.
aScores from the M ultiple A ffect Adjective Checklist averaged 
over headache and nonheadache days.
•Scores from the Daily S tre ss  Inventory averaged over headache 
and nonheadache days.
''Sum of the three MAACL scores a f te r  transformed to  t scores.
Appendix S
Poet-hoc Scheffe Compa r iso n s  for S ig n if ica n t  In teraction s
on MAACL Depression Scores
Group Comparison
Days M-C.vs. Migraine M-C vs. Mixed
1 vs. 3* .34 1.90
1 vs. 2* 4.37* ' 4 .43-
•Scores one day p rio r  to  a headache versus headache day scores. 
^Scores one day p rio r  to  a headache versus scores two days 




Post-hoc Scheffe Comparisons for S ig n if ic a n t  In teraction s
Between. Headache Groups Across Headache and Nonheadache Davs
on MAACL H o stility  Scores
Group Comparison
Days M-C vs. Migraine M-C vs. Mixed
i vs. 3* -.4 4  .73
1 vs. 2* 3,88“ 3.59-
‘ Scores one day p r io r  to  a headache versus headache day scores. 
^Scores one day p r io r  to a headache versus scores two days 




Post-hoc Scheffe  Comparisons for S ig n if ic a n t  In teraction s
on MAACL Total Neaative Affect Scores
Group Comparison
Days M-C vs. Migraine M-C vs. Mixed
1 vs. 3* 1.55 6.84
1 vs. 2b 22.60 20.49
•Scores one day p r io r  to a headache versus headache day scores. 
'’Scores one day p rio r  to a headache versus scores two days 
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